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Poliomyelitis: 


A Review of its Natural History 


Robert Ward, M.D. 


Although we still do not know the precise 
modes of spread of poliomyelitis nor have we 
the means to prevent it, nevertheless something 
has been learned especially in the last ten years 
concerning its natural history. The attempt will 
not be made to review all the important work 
that has been done in this field but rather to 
bring together the results of certain studies and 
to attempt to integrate them in a working hy- 
pothesis for epidemics. 


CHARACTERISTICS OF POLIOMYELITIS VIRUS 


A review of some properties of poliomyelitis 
virus itself is important in reaching an under- 
standing of the relationship between this parasite 
and its natural host—man. 

In size it ranks as one of the smallest of the 
known viruses, being approximately 8 to 30 
millimicra.'*> This information is derived from 
indirect methods of measurement—namelvy, ultra- 
filtration and differential ultracentrifugation. Al- 
though several attempts have been made recently 
to “visualize” the virus with the aid of the elec- 
tron microscope** the results have not been con- 
firmed.® * 

The action of certain physicochemical agents 
on the virus indicates that it is one of the hardiest 
viruses. It has been stored for years in the frozen 
state or in 50 per cent buffered glycerol in the 
ice box. Ether and low concentrations of phenol 
seem to have little if any deleterious effect on the 
virus. Ether, which kills most bacteria, is spe- 
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cially useful in preparing contaminated material, 
i.e., stools, sewage, etc., for inoculation into 
monkeys. On the other hand, this virus is de- 
stroyed by heat, ultraviolet light, chlorine and 
other protein-denaturing agents. It appears easier 
to heat-inactivate virus suspended in water than 
virus in milk.* In either case, 65 degrees C. for 
30 minutes will inactivate the virus. By the same 
token the presence of organic material affords 
the virus protection against the action of chlorine. 
It is probable that it takes more chlorine to de- 
stroy poliomyelitis virus than it does most bac- 
teria,’ although this point has not been settled.* 
Other oxidizing agents such as hydrogen peroxide 
and potassium permanganate are said to kill the 
virus. There is no agent known at present, how- 
ever, which has on this virus an action analagous 
to that which sulfonamide drugs, penicillin, or 
streptomycin, have on bacteria. 

The pathogenicity of poliomyelitis virus for 
various laboratory animals, or host range, is an 
important characteristic in its identification. In 
contrast to other neurotropic viruses most strains 
of poliomyelitis virus are pathogenic only for 
man and various primates. This property usually 
serves to distinguish it from types of encephalitis 
virus, some of which are patliagatiie for mice, 
others for guinea pigs and rabbits also. The 
Lansing strain ef poliomyelitis virus, first iso- 
lated by Armstrong®'®:"' and a few others re- 
lated to it'*'® have been adapted from monkeys 
to cotton rats and mice. A report of adaptation 
of virus direct from man to rodents'* has not 
been confirmed. 


213 








214 Tue PHystioTHEeRAPY REVIEW 


Histopathology: Although the lesions in hu- 
man poliomyelitis, found chiefly in the central 
nervous system, are not in themselves pathog- 
nomonic, their distribution is characteristic of 
no other disease. Thus, while nerve cell necrosis, 
neuronophagia, and perivascular cellular infiltra- 
tion are common findings in various forms of 
encephalitis as well as in poliomyelitis, the pat- 
tern of distribution in the latter disease—-spinal 
cord, medulla, pons, mesencephalon, dienceph- 
alon, motor cortex, but not scattered indiscrimi- 
nately throughout the nervous system, sometimes 
may be sufficiently distinctive to make a post 
mortem diagnosis. 

Much work still needs to be done to charecter- 
ize the immunologic properties of poliomyelitis 
virus. It is apparent, however, that there are at 
least several strains alike in other respects, but 
differing in their immunologic properties. For ex- 
ample, strain A will give rise to experimental 
paralysis in a group of monkeys which, on sub- 
sequent inoculation with strain A, will prove 
resistant. This same group of animals can be 
shown to be susceptible later to heterologous 
strain B. By the same token, antibodies will de- 
velop following injection of strain A, which neu- 
tralize the homologous strain A virus but which 
fail to neutralize heterologous strain B.'*'*"" The 
number of different strains in existence is not 
known, but there may be as many as there are 
different types of pneumococci or streptococci. 
This is important in considering the significance 
of neutralization tests which have been carried 
out largely with strains passaged many times in 
monkeys. Not only do most adults have antibodies 
to such strains, but antibodies also have been 
found on occasion during the acute phase of the 
disease followed by no rise in titre during con- 
valescence. On the other hand, a rise in titre of 
antibody during convalescence may be shown to 
develop against the virus isolated from the pa- 
tient. 

It should be pointed out that the neutralization 
test performed in monkeys is at best an expen- 
sive and cumbersome procedure. It is unfortunate 
that other serological tests, i.e., for agglutinins, 
precipitins, and complement fixing antibodies, 
are not available for poliomyelitis. These details 
are set forth to emphasize some of the difficulties 
involved in the development of a vaccine with 
broad enough antigenic properties to afford solid 
proteciion. No such vaccine is available today. 


How Dogs Virus Enter toe Human Bopy? 


The three most studied potential portals of 
entry are the nose, mouth and skin. The nose, 
until recently, was considered by many as the 
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established site of invasion. This concept was 
based on the following: (a) virus had been re- 
ported present in the human nasal mucosa in 
one out of three tests;** (b) virus was found in 
nasopharyngeal washings but it was not known 
which component, nasal or pharyngeal, contrib- 
uted the virus; (c) the only extra neural route 
by which rhesus monkeys could be infected had 
been by way of the nose. (It is important to note 
that when monkeys are infected by instilling 
virus in the nose, their olfactory bulbs always 
reveal typical lesions.'® Furthermore, infection 
in monkeys by this route can be prevented by 
spraying the nose with zinc sulfate.*° 

What was the evidence against the nose? First, 
it has been pointed out that in this climate polio- 
myelitis epidemics occur during the summer and 
early fall, not the common season for respiratory 
infections. Moreover, when human olfactory 
bulbs were examined in serial sections, the char- 
acteristic lesions of poliomyelitis usually were 
absent ;*"-**-?* and lastly, nasal chemoprophylaxis 
in man failed to prevent the disease.**:*° 

The mouth or better, the elimentary tract, 
which had never been forgotten by European 
workers?*-** and which has long been championed 
in the United States by Toomey** began to receive 
more attention in this country about 1938 when 
virus was rediscovered in material from the in- 
testinal tract.***° It soon was found that virus 
could be detected with relative ease in the stools 
not only of paralytic cases but in those of non- 
paralytic and abortive cases and in healthy car- 
riers as well.*'-** Moreover, species of primates 
were found in the cynomolgus monkey from Java, 
and the chimpanzee which, unlike the rhesus 
monkey, developed experimental poliomyelitis 
after being fed virus. **-****.**-**.% Crucial tests 
were done by Howe and Bodian who produced 
the disease by feeding virus to chimpanzees whose 
olfactory tracts had been cut and whose olfactory 
bulbs at necropsy were shown to have no le- 
sions.*® Interpreters who attempted to transfer 
these experimental results over to man were con- 
fronted by the same trap which had ensnared 
those who reasoned that since poliomyelitis virus 
could enter the rhesus monkey by way of the 
nose, the same must be true of man. If became 
obvious that in order to learn about the human 
disease, one would have to study man. 

Accordingly, an investigation of the pattern 
of distribution of virus in man was carried out 
for the purpose of determining what system or 
systems were attacked.**:*' Many tissues were re- 
moved aseptically from each of several cases post 
mortem and tested in monkeys. The results 
showed that virus was found chiefly in the cen- 
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tral nervous system (CNS) and alimentary tract. 
In good agreement with the distribution of le- 
sions in the CNS,** virus was found in the spinal 
cord, pons and medulla, mesencephalon, dien- 
cephalon and motor cortex. No virus was detected 
elsewhere in the brain including the olfactory 
bulbs indicating (a) that no general dissemina- 
tion in the CNS had occurred and, (b) that the 
olfactory pathway had not served as the portal 
of entry in these cases. In support of the latter, 
the nasal mucosa also was negative, On the other 
hand, virus was isolated from almost all portions 
of the alimentary tract, e.g., tongue, pharyngeal 
wall with or without tonsils, washed walls and 
contents of both small and large intestine. It 
should be stressed that no virus was isolated 
from other sites of autonomic nervous system 
cells—namely, the salivary glands, cervical sym- 
pathetic ganglia, adrenal glands, and urinary 
bladder wall. It was reasoned that since these 
negative findings indicated no generalized centrif- 
ugal spread of virus from the CNS, therefore, 
its presence in the walls of the alimentary tract 
strongly suggested the latter to be the site of 
primary attack and invasion. 

The skin, which is the third possible port of en- 
try, deserves consideration because poliomyelitis 
actually has been produced in man as a result of 
subcutaneous inoculation. This occurred following 
administration of vaccines which accidently con- 
tained active virus.** Furthermore, various species 
of primates have been infected by the cutaneous 
route** ** and more recently it has been shown 
that animals so infected may excrete virus in the 
stools.** This finding indicates that the presence of 
virus in the stools does not necessarily mean that 
it entered by mouth. At all events there is no evi- 
dence at present that in man the skin serves as the 
usual portal of entry. 


How 1s Virus Ecrminatep? 


There seems to be little doubt that virus leaves 
the human body chiefly by way of intestinal 
excreta. As mentioned above, virus is found in 
the stools of paralytic, nonparalytic and abortive 
cases, and in healthy carriers. In the first two 
weeks of illness it has been recovered from the 
stools of 70 to 80 per cent of patients tested. 
Excretion may persist for 8 weeks or longer, 
the record being 123 days.**** Virus has been 
found in the stool of 1 individual 19 days before 
onset of paralytic poliomyelitis.*® 

Virus also is detectable in material from the 
oropharynx. Although washings of this region 
have long been known to contain virus early in 
the disease, it has been found there less frequently 
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than in stools®® and only early in the disease.*' 
Recent work by Howe et al*? has shown that 
virus may be isolated from pharyngeal swabs 
taken during the first 3 days of illness in almost 
half the patients tested. The question may be 
asked legitimately as to the epidemiological sig- 
nificance of the presence of virus in swabs or 
washings of the pharynx. Does this mean that 
virus also can be eliminated from the mouth or 
nose? This question seems all the more important 
in the light of the work of Hamburger and asso- 
ciates** in regard to the streptococcus; these au- 
thors found that the “dangerous” carriers of 
streptococci, i.e., those expelling organisms into 
the environment, were individuals whose nose 
cultures were positive. Throat carriers whose 
nose cultures were negative were not “dangerous” 
in the sense that neither did they expel as many 
organisms into the air nor were they responsible 
for as many cross infections as were the nasal 
carriers. 


Accordingly the following experiment was un- 
dertaken to determine whether or not poliomye- 
litis virus may be expelled from the mouth or 
nose. Sterile cloth masks were tied over the 
mouths and noses of 19 poliomyelitis patients 
in the first 3 days of illness. They were then in- 
duced to cough, blow and spit into the masks, 
which became visibly wet. The results showed 
that two of the masks contained poliomyelitis 
virus which means that virus can be expelled from 
the mouth (or nose), at least under the condi- 
tions of this experiment.** Once more it may, be 
unwise to attempt to interpret these experimental 
results as actually taking place under natural cir- 
cumstances since most poliomyelitis patients do 
not cough, blow, or spit. 

At all events, it seems clear that poliomyelitis 
can leave the body by way of the intestines and 
on occasion by way of the mouth. It seems equally 
apparent that the ultimate answer to the ques- 
tion as to which is the more important will come, 
if it comes at all, from a summation of evidence 
derived not only from studies on the portals of 
exit, but from studies of portals of entry, of extra- 
human sources of virus, and of various circum- 
stances in which the disease occurs—seasonal and 
other environmental factors. 


Extra-HuMAN DISTRIBUTIONS OF ViRUS 


Sewage. The detection of virus in sewage fol- 
lowed soon after its rediscovery in intestinal 
excretions.°° **°* Virus was found not only in 
sewage collected from hospital sewer lines serv- 
ing paralytic patients, but also from municipal 
disposal plants. One of the most important ques- 
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tions raised was whether poliomyelitis virus is a 
normal inhabitant of sewage or whether it is 
found only in relation to manifest cases on the 
sewer line. A six-year study begun by Trask and 
Paul®* and continued by Melnick®® in which 
monthly samples from a New York City 
sewage plant were tested year in and year out 
(with a few exceptions during the war), has re- 
vealed that virus was detected in sewage only 
during the summer or autumn months in rela- 
tion to paralytic cases contributing to the dis- 
posal plant. In the absence of evidence of mulkti- 
plication of virus in intestinal flora®® or in sew- 
age," one is left with the probability that the 
enormous quantities of virus in sewage (virus 
was found in a casual 200 cc. sample of sewage 
flowing at the rate of over 400 million gallons 
daily) is the result of the excretion of virus by a 
considerably larger number of individuals than 
is made up of paralytic cases. 


It should be emphasized that as yet there is 
no evidence that the presence of virus in sewage 
plays a part in the spread of poliomyelitis. It may 
be there merely as a result of the human disease. 
Nevertheless one can speculate on the potential 
hazards involved in the disposition of such 
enormous quantities of virus. 


Flies. The detection of virus in stools and sew- 
age led naturally to investigations of filth flies 
as possible carriers. In several different labora- 
tories virus was isolated from flies trapped in 
various epidemic areas.**-****°* Positive results 
were obtained not only with flies trapped in rural 
areas where potential sources of virus were obvi- 
ous, but also from urban epidemic areas where 
no obvious source was evident. Indeed, at one new 
housing development which seemed to have the 
best of hygienic conditions, the few flies caught 
were found to contain the virus. The batches of 
positive flies contained various species of blow 
flies (mainly, phaenecia sericata) and also the 
common house fly. It is not known whether virus 
is merely carried mechanically on the fly’s exterior 
or whether there is between the two a more inti- 
mate biological association. Recent studies indi- 
cate that the latter may be true since human virus 
was recovered experimentally from a species of 
fly, phormia regina, 22 days after ingestion.” 

Fly-contaminated Food: In an effort to deter- 
mine the possible role played by the fly in dis- 
seminating virus, food was exposed to flies in 
and about homes of poliomyelitis patients. The 
food was fed to chimpanzees which became car- 
riers of poliomyelitis virus as determined by re- 
covery of the latter from the stools.°* This find- 
ing indicated the fly’s capacity to deposit an in- 
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fective quantity of virus on food at an epidemic, 
No virus has as yet been detected in “natural 
food,” e.g., not set out for the express purpose 
of being contaminated by flies. 

Flies and Epidemics. The presence of virus in 
flies and fly-contaminated food is of itself insuff- 
cient evidence to designate these insects as vectors 
of the disease. It seemed that the best way to 
determine the contribution of the fly was by re- 
ducing the fly population and noting the effect, if 
any, on epidemics of poliomyelitis. Two such at- 
tempts were made, both of which failed in their 
purpose, in that although a certain reduction in 
the number of flies was achieved by spraying 
D.D.T., in neither epidemic area did sufficient 
cases occur to make significant the difference 
between the incidence in the sprayed as com- 
pared with the control areas."* It is hoped that 
carefully planned, large-scale studies eventually 
will determine the epidemiological role of the fly. 


Mopes oF SPREAD 


There seems to be general agreement that polio- 
myelitis probably is spread in a number of differ- 
ent ways. Some believe that direct contact with 
a case or carrier is all important,®*:"® although 
the nature or degree of contact necessary for 
transmission are still unknown. Others, admitting 
that contact infection can take place, believe that 
it does not explain the whole story. Paul has 
pointed out the difficulty, for example, in at- 
tempting to reconcile the fact that epidemics al- 
most always start during warm weather with the 
theory of contact infection."* Moreover, the re- 
opening of schools in the fall usually coincides 
with the decline of epidemics. 


In Figure I the attempt is made to outline some 
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Figure 1. Circled plus sign = poliomyelitis virus isolated. 





— 


a 


to 


at 


er- 


ith 


for 


ng 
at 


at- 


the 


ted. 





Vol. 27, No. 4 


of the possible pathways of transmission. Which 
ones actually are utilized are yet to be discovered. 

It is felt nevertheless that enough evidence has 
been presented to warrant setting up a working 
hypothesis: Poliomyelitis is spread by a number 
of ways. The evidence in favor of the alimentary 
tract as a portal of entry; the presence of abun- 
dant quantities of virus in stools, sewage, flies, 
and its detection in fly-contaminated food at an 
epidemic—all are related observations. Although 
the disease may occur at any season, the tre- 
mendous concentration of cases during warm 
weather is the result of increased dissemination 
of virus brought about by various factors includ- 
ing insects such as flies. This hypothesis should 
be tested by controlled studies of the effect of 
reducing the fly population in relation to out- 
breaks of poliomyelitis. 

Another hypothesis, this of an even more spec- 
ulative nature, is offered because it is in keeping 
with the evidence upon which the first is built 
and presents a not unreasonable explanation for 
certain phenomena. 

1. Although poliomyelitis is worldwide in its 
distribution, epidemics have been limited largely 
to certain countries, namely, Scandinavia, Hol- 
land, United States, Canada, Australia and New 
Zealand, and they have arisen within the last 60 
to 70 years. 

2. In certain other parts of the world (e.g., 
Middle East) there may be almost as much polio- 
myelitis, but large seasonal epidemics seldom 
occur to attract attention.” 

3. In countries with primitive sanitation virus 
is widely disseminated and the infant comes into 
repeated contact with it at an early age. This is 
reflected in the age distribution of cases. In 
Palestine and Egypt, poliomyelitis is largely a 
disease of infants.** In Japan 70 per cent of 
those diagnosed poliomyelitis are under the age 
of 3 years and 90 per cent under 5 years, whereas 
in Northern United States, the comparable figures 
are 17 and 36 per cent respectively.** Thus in 
the former countries immunity develops early in 
life in the majority of individuals. 

4. In areas where modern sanitary conditions 
prevail, early repeated exposure to virus is not 
the rule and populations arise susceptible to the 
disease in epidemic form. The indications for 
this are (a) the older age group attacked in 
Scandinavia, Northern United States and Aus. 
tralia’* and (b) the possible high incidence of 
poliomyelitis in American armed forces in North 
Africa and the Far East—e.g., the Philippines, 
China and Japan.’* Typical poliomyelitis virus 
has been isolated from American patients in 
those areas.**: ®* 
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This idea might take on considerable sub- 
stance if it could be shown (a) that virus is in- 
deed widely disseminated year in and year out 
in countries with primitive sanitation and (b) 
that antibodies to the prevalent strains actually 
develop early amongst the native population. 
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National Foundation for Infantile Paralysis: 


Recruitment of Physical Therapists for Epidemic Assistance 


Last year the National Foundation for Infantile 
Paralysis referred 283 physical therapists to tem- 
porary, emergency positions caring for infantile 
paralysis patients. The response from the profes- 
sion was most gratifying, and we hope that this 
year we again will be able to depend on the 
physical therapists to continue their fine assist- 
ance. 

In connection with the recruitment of physical 
therapists for epidemic work, the National Foun- 
dation has suggested that we call to the attention 
of the physical therapists interested in working 
with infantile paralysis patients during the epi- 
demic season, the following points: 

1. Physical therapists are recruited for tempo- 

rary employment by hospitals and agencies 

‘ they are not employed by the National 


Foundation for Infantile Paralysis. 

2. Physical therapists must cooperate with nurs- 
es in the care of infantile paralysis patients. 

3. Physical therapists must follow physicians’ 
orders. 

4. Physical therapists, who may be recruited as 
late as the latter part of October or early 
part of November, should not count on go- 
ing home for the Christmas holidays. 

5. Epidemic work necessitates going any place 
in the United States on short notice. 

6. Verbal agreements by telephone to take epi- 
demic positions must be binding. 

If the above suggestions are remembered, it 

will be possible to give better service to infantile 

paralysis patients than ever before—the goal 
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toward which the Foundation is constantly striv- 
ing. 

If you are now working, the National Founda- 
tion would greatly appreciate it if you will confer 
with your hospital administrator and supervisor 
to see whether they would be willing to give you 
leave of absence to take a temporary, emergency 
position in an epidemic area. If you wish, the 
Foundation will be very glad to write to your 
supervisor and ask if a leave of absence may be 
given to you for this purpose. It has been our 
experience that occasionally hospital administra- 
tors have been interested in releasing personnel 
for emergency work on the basis that a therapist 
would be better equipped to care for infantile 
paralysis patients in her permanent position, 
should an outbreak occur. It is always under- 
stood that in case of such an outbreak, the thera- 
pist may be recalled immediately. 

The National Foundation will recruit physical 
therapists in 1947 in accordance with the follow- 
ing personnel policies: 


Recruitment 


Physical therapists will be recruited for emer- 
gency work with infantile paralysis patients by 
the National Foundation’s headquarters (Hospi- 
tal Services, Medical Department), 120 Broad- 
way, New York 5, N. Y. The emergency will be 
determined by a Local Advisory Committee or- 
ganized by the local chapter of the National 
Foundation in consultation with the State Rep- 
resentative and composed of: 

1. Hospital Administrator 

2. Health Officer (State or County or City) 

3. Representative of American Red Cross Lo- 

cal Chapter 

4. Representative of County or District Nurses’ 

Association 
5. Representative of National Foundation’s 

Local Chapter 
6. State Representative of National Foundation 
. Representative of County Medical Society 
. Representative of American Physiotherapy 

Association 


Qualifications 


Only those physical therapists who have one 
or more of the following qualifications will be 
referred to temporary emergency positions: (1) 
A graduate of a physical therapy school approved 
by the Council on Medical Education and Hospi- 
tals of the American Medical Association. (2) A 
member of the American Physiotherapy Associa- 
tion. (3) A senior member of the American 
Registry of Physical Therapy Technicians. 


© 
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Salary 

A cash salary of $260 per month will be paid 
to recent graduates and physical therapists with 
no experience in the care of infantile paralysis 
patients. 

A cash salary of $285 per month will be paid 
to physical therapists with two or more years’ 
experience in the care of infantile paralysis pa- 
tients or a combination of experience and special 
graduate training in this field. 

Salaries will be paid by the hospital or institu- 
tion in accordance with the regular pay period 
for professional staff. 


Maintenance 

(1) Maintenance, to include lodging, meals 
and laundry of uniforms, will be provided by the 
hospital or institution, wherever possible. The 
National Foundation’s chapters are authorized to 
reimburse the hospital or institution for the actual 
cost of such maintenance. 

(2) If maintenance is not available in the hos- 
pital, the physical therapist will be reimbursed 
by the hospital for maintenance expense in the 
community not to exceed $75 per month. The 
National Foundation’s chapters are authorized 
to reimburse the hospital for the cost of such 
maintenance. In cases where it is necessary for 
the physical therapist to live away from the hos- 
pital, rooms will be secured for them in advance 
by the National Foundation’s local chapter or 
the hospital administration. 


Travel Expense 

Travel expense from place of recruitment to 
place of assignment will be paid by the National 
Foundation’s headquarters, 120 Broadway, New 
York 5, New York. Such travel expense will in- 
clude: 

Cost of plane or train accommodations, plus 
an allowance of $10 per day while traveling to 
cover: 

Cost of meals enroute, taxis, tips, baggage 

costs, and travel insurance. 

In addition to the allowance of $10 per day 
while traveling, the cost of hotel room will be 
allowed, if necessary, between train or plane— 
this should not, however, exceed $4 per day. 
If a physical therapist travels to her assign- 

ment by car, the National Foundation will pay 
expenses at the rate of 5c per mile. (This should 
not exceed expense for travel by plane or train, 
whichever is greater.) 

Return travel expense will be paid by National 
Foundation’s headquarters to physical therapists 
who accept temporary employment caring for 
infantile paralysis patients, and whose length of 
employment does not exceed the emergency peri- 








220 Tue PuystorHerary Review 


od as determined by the Local Advisory Com- 
mittee. 


Case Load and Hours of Work 


It is recommended that the case load per phys- 
ical therapist should not exceed six patients, if 
severely involved, or a twelve-patient maximum 
if patients are not severely involved. 

Physical therapists will work a 40-48 hour 
week, depending upon established policy of the 
hospital to which referred. It is recommended 
that the 48-hour maximum be reduced as rapidly 
as possible, as soon as adequate personnel is 
secured. 


Sick Leave 

Since the physical therapist will be employed 
by the hospital or institution, it is hoped that the 
institution will extend to the emergency physical 
therapist those privileges of sick leave, work- 
men’s compensation, etc., which are extended to 
personnel employed regularly by that institution. 

If the institution is not willing to extend such 
privileges to the emergency physical therapist, 
one day per month sick leave with salary will be 
allowed. 


Employment 

Minimum length of employment—three months. 
Maximum length of employment—ordinarily six 
months, but may be extended if it is decided to 
be necessary by the Local Advisory Committee. 

Physical therapists recruited by the National 
Foundation for epidemic work with infantile 
paralysis patients are employees of the hospital 
or agency to which they are assigned. The Na- 
tional Foundation’s chapters are authorized to 
reimburse the hospital for the physical therapist’s 
salary. 
Supervision 

Physical therapists will not be sent to hospitals 
where there is no physician in charge to prescribe 
physical therapy treatments. Qualified physical 
therapists will not be sent to work under the 
supervision of unqualified physical therapists. 
Recent graduates or physical therapists with no 
experience in the care of infantile paralysis pa- 
tients will be referred to hospitals where experi- 
enced physical therapy supervision is available. 

Please direct inquiries on physical therapy re- 
cruitment for epidemic work to: 

Miss Virginia M. Lyons 

Hospital Services, Medical Department 

National Foundation for Infantile Paralysis 

120 Broadway 

New York 5, New York. 


Number of 
Physical 
Therapists 


Recruited by 


National 
Foundation 
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Nurses 
Recruited for 
Poliomyelitis 

by the 

American 
Red Cross 


——— of 
Cases “pores 
to U. S. Public 
Health Service 

during 1946 


for year 1946 for the year 1946 (Provisional) 





Alabama ........ 3 
Arizona a. — 
Arkansas ....... 4 
California ..... 22 
Colorado ....... 10 
Connecticut ... — 
Delaware ....... — 
Dist. Columbia 
Florida ............ 
Georgia 

Idaho 

Illinois ... 
Indiana 

lowa ... 
Kansas .......... 
Kentucky 
Louisiana 
Maine ........... 
Maryland .. 
Massachusetts 
Michigan ........ 
Minnesota ...... 
Mississippi ..... 
Missouri .......... 
Montana .......... 
Nebraska ........ 
Nevada ............ 
New Hampshire — 
New Jersey ...... 6 
New Mexico .... — 
New York ........ 30 
North Carolina 1 
North Dakota 11 


l een te! wl 


Resa l =| 


lone 


ee 6 
Oklahoma ...... 8 
Oregon —.......... — 
Pennsylvania . 1 


Rhode Island .. — 
South Carolina 1 
South Dakota .. 14 


Tennessee ........ 5 
RON iennteotinn 7 
CS aaa 6 
Vermont .......... — 
Virginia .......... — 
Washington ... — 
West Virginia — 
Wisconsin ..... 8 
Wyoming ........ 2 

TOTALS ....283 


38 


378 
109 
403 
2,199 
907 
119 
32 

36 
570 
170 
48 
2,504 
433 
634 
1,046 
114 
382 
39 


1,273 
123 





25,191 





79 
72 


76 
73 
23 


91 





Some Physiological Aspects of Infantile Paralysis 


Harry D. Bouman, M.D. 


(Editor’s Note: This paper will soon be published in 
amemorial volume to Professor Van Rynberk in Holland. 
It is prepublished here with the permission of the author 
and the editor of “Archives Neerlandaises de Physi- 
ologie.”) 


The treatment of infantile paralysis in the past 
has been largely decided on a more or less em- 
pirical basis. Poliomyelitis is a disease which is 
characterized by the great variability of its 
symptoms, varying from epidemic to: epidemic, 
from area to area in an individual epidemic and 
from patient to patient. It is this extreme varia- 
bility which makes the problem of the clinician 
who has to treat infantile paralysis such a difficult 
one. It is only by organized and careful research 
that an eventual solution of these difficult prob- 
lems may be hoped for. It is of course known to 
all that the National Foundation for Infantile 
Paralysis, made possible by the generous contri- 
butions of the American public through the annual 
March of Dimes, has in recent years supported 
a major share of the research work in infantile 
paralysis. One has only to look at the recently 
published bibliography’ to appreciate fully the 
enormous amount of research ther has been con- 
tributed in recent years to our ultimate conquest 
of this disease. Much has been done to clarify 
the epidemiological and virus aspects of this 
disease, but this falls outside the scope of this 
discussion. The virus work, one might say, is 
concerned with what happens before the disease 
actually breaks out. This lecture tries to deal with 
the mechanism of infantile paralysis once the 
patient actually has been stricken. In other words 
we will try to analyze the alterations in the nor- 
mal physiological mechanisms which are respon- 
sible for the symptoms of poliomyelitis. It seems 
to me that it has escaped the attention of clin- 
icians, that recent advances in neurophysiology 
are just beginning to show results that appear to 
be useful in the evaluation of the clinical picture 
of poliomyelitis. 


Professor of Physical Medicine, University of Wisconsin 
Medical School, Madison 6, Wis. 

Read before Annual Alumni Day, University of Wisconsin 
Medical School, April 25, 1947. 


221 


Let us review the clinical symptoms of infan- 
tile paralysis for which a physiological explana- 
tion is of immediate importance. Infantile paral- 
ysis is a disease of many systems; respiratory, 
gastro-intestinal, urinary, autonomic and neuro- 
muscular systems are involved. Most of the 
systemic pathology of poliomyelitis, however, 
has a tendency towards fast and complete recov- 
ery. It would hardly attract the attention that has 
been so strongly focused on infantile paralysis 
for the last thirty years or so. The respiratory 
symptoms of the bulbar poliomyelitis patient are 
of neuromuscular origin. The symptoms of bulbar 
poliomyelitis are of course not limited to those 
of the respiratory tract, but here again these 
other symptoms tend to disappear fairly soon and 
if they do not, they usually lead to a fatal out- 
come in a relatively short period of time. 


The symptoms then that make infantile paral- 
ysis the serious disease that it is are those of the 
neuromuscular system and it is to them that I 
wish to draw your attention. It is with them also 
that the department of physical medicine to- 
gether with the department of orthopedic sur- 
gery is mainly concerned. It is the prognosis and 
treatment of the neuromuscular symptoms that 
determine whether our patient will remain a 
cripple for life or will be able to take up a more 
or less useful place in society. And it is in the 
field of neuromuscular symptoms that modern 
neurophysiology is beginning to indicate the 
mechanism of the disorders and also is beginning 
to indicate the lines along which therapeutic 
procedures may be developed and existing proce- 
dures may be changed. 


The clinical neuromuscular symptoms of in- 
fantile paralysis are twofold—weakening and the 
very controversial symptom of “spasm.” 

The weakening of the muscle is of course the 
most well known and also is responsible for the 
seriousness of poliomyelitis as a disease. The 
question of the origin of the muscle weakness 
was answered easily by the earlier investigators. 
It was considered the result of the destruction of 
the anterior horn cells responsible for the in- 
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nervation of the particular muscle (or part of a 
muscle) which was no longer functioning. It is 
my intention to show that this point again is open 
for discussion. 


The second change in the neuromuscular sys- 
tem which occurs in infantile paralysis is so- 
called “muscle spasm” or “spasticity.” This is a 
highly controversial subject and should be de- 
fined more clearly. Much unwanted attention was 
focused on this subject by Sister Kenny's in- 
sistency on spasticity as the origin of muscle 
weakness.’ Sister Kenny's suggestion was that 
this spasticity, by which she essentially meant 
a resistance to passive stretch and a pathological 
shortening of the muscle, is responsible for the 
weakening of the antagonist of the spastic muscle 
due to overstretching as a result of the constant 
tension in the spastic muscle. Much of the contro- 
versy around muscle spasm in infantile paralysis 
has been the result of unfortunate terminology. 
It should be stressed that “spasticity” in infantile 
paralysis has nothing to do with the neurological 
syndrome of spastic paralysis, which is a neuro- 
logically well defined entity. It is indoubtedly 
due to the fact that those who first gathered 
evidence for this spasticity®* were more in- 
terested in the phenomenon itself then in design- 
ing a name for it that the present confusion has 
started. As one of those early investigators the 
author feels duly guilty, but the fact should be 
emphasized that the spasticity in poliomyelitis 
appears to be a well defined pathology, different 
from what the neurologists have called spastic 
paralysis but no less clearly defined. 


The infantile paralysis patient does not show 
high reflexes as a rule. The main characteristic 
of spasticity in poliomyelitis is not the increase 
in intensity of the myotatic reflex but its increase 
in duration. This can be seen most clearly by the 
recording of muscle action currents.° 


Action currents can be recorded from hu- 
man muscles in a number of different ways. 
They can be recorded with skin electrodes, 
monopolar or bipolar intramuscular needle 
electrodes and by concentric needle electrodes. 
Skin electrodes record a picture which is a 
record of the more superficial muscle fibers. 
Monopolar and bipolar intramuscular elec- 
trodes record the potentials of deeper layers 
of the muscle also. They have the advantage 
that by moving them about they can be used 
to explore the entire muscle. The disadvantage 
of somewhat greater painfulness to the patient 
is not as serious as it might appear. In children 
who need repeated application, however, the 
use of skin electrodes usually creates much less 
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apprehension. It has been the experience of 
those who have used this technic that the 
superficial fibers as recorded with skin elec. 
trodes give a very fair representation of the 
action current picture of the entire muscle. The 
concentric needle electrode is used where one 
wants to limit the recording to a very small 
area around the tip of the electrode. 


The electrodes should be connected to a well 
designed amplifier and recording device. In 
many instances a shielded room has been used 
to avoid electrical disturbances from the out- 
side from interfering with the records. The 
maximum sensitivity of the recording equip- 
ment should be about 1 micre volt per milli- 
meter, while an average recording sensitivity 
of 5 microvolt per millimeter is satisfactory. 
It is entirely possible to design so-called phase 
rejection amplifiers which do have the same 
sensitivity and do not require shielded rooms. 
Either cathode ray oscillographs or loop oscil- 
lographs should be used if one wants to obtain 
an accurate record of the action current (elee- 
tromyogram) of human muscles. In recent 
years the use of direct inkwriters has become 
increasingly popular because of their conveni- 
ence and cheapness of material. It should be 
realized, however, that these recorders give at 
best a very highly distorted picture of the 
human action currents. Only in those cases 
where it is important to record the presence or 
absence of electrical phenomena without rec- 
ording their actual shape can so-called direct 
inkwriters be used to advantage. 


While a normal myotatic reflex is a short burst 
of electrical activity at the beginning (and often 
at the end) of a passive muscle stretch, the polio- 
myelitis patient shows evidence of activity during 
the entire duration of the stretch. As the action 
current is the electrical expression of muscular 
activity this means that reflex activity occurs in 
the muscle during the entire period of passive 
stretch. 


The action currents show no evidence of in- 
creased intensity of the stretch reflex. It is the 
increase of the duration rather than the increase 
in intensity that appears characteristic of the 
poliomyelitis patient. It should be emphasized 
that this spasticity in many cases can be found 
only with action currents. In those cases the num- 
ber of fibers responsible for spasm is not large 
enough to be clinically detectable. It has been 
shown that action current recording is a far 
more sensitive way to detect minimal muscular 
activity than clinical examination. If the phenom- 
enon just described becomes strong enough it 
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can be clinically observed as a resistance to pas- 
sive mevement. It is impossible, however, to 
draw the conclusion that no spasm is present in 
a certain muscle without an action current exami- 
nation. This so-called spasm is a reflex phenom- 
enon; it has been shown that it disappears under 
spinal anesthesia. The phenomenon of spread to 
other muscles mentioned below is other evidence 
that this mechanism is a reflex. 

The presence of spasm is very variable from 
epidemic to epidemic and varies from patient to 
patient in the same epidemic. It has been our 
experience that sometimes groups of considerable 
size in an epidemic are free from spasm even 
when checked with action currents. There is no 
evidence to indicate, however, that the variability 
of spasm is any greater than the well known 
variability of paralysis in poliomyelitis patients. 

In the individual patient the original sugges- 
tion was that spasm was limited to the antagonist 
of the weakened muscles. It has been established 
now* that spasm is, when present, a considerably 
more general phenomenon in an infantile paral- 
ysis patient. In the first place spasm is present in 
other muscles of an extremity that shows paral- 
ysis and is not limited to the antagonist of the 
weakened muscles. Spasticity also is present in 
the weakened muscle itself. Moreover, spasticity 
will be found in muscles of those extremities 
which never show any evidence of weakening 
during the entire course of the disease. Spasticity 
then is a generalized phenomenon even though 
this does not mean that it is constant in magni- 
tude in the different muscles of the same patient. 

During action current studies in infantile pa- 
ralysis another phenomenon was noted which 
appears to be of major importance. Normally 
when a muscle contracts its antagonist relaxes. 
This phenomenon is known as Sherrington’s re- 
ciprocal innervation. Also during a passive 
stretch to one muscle a residual tension in its 
antagonist frequently relaxes. In infantile paral- 
ysis this phenomenon is quite different. When a 
muscle contracts its antagonist does not relax but 
shows evidence of increased electrical (and me- 
chanical) activity. Stretching of a muscle is not 
only accompanied by a prolonged electrical ac- 
tivity in the stretched muscle but quite often by 
a similar increase in activity in the antagonist. 
This phenomenon then is a reversal or at least an 
alteration of Sherrington’s principle of reciprocal 
innervation. It also can be obtained in normal 
muscles under unusual circumstances. The char- 
acteristic of the poliomyelitis patient is not so 
much the occurrence of this phenomenon as the 
ease and constancy with which it can be obtained. 
This fact has been confirmed in different inde- 
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pendent laboratories.**":* If one records simul- 
taneously the action currents of four muscles in- 
nervated by the same spinal level, one finds that 
this phenomenon of spread of activity is not 
limited to an antagonistic pair of muscles; it 
appears to spread over all muscles of the same 
spinal level. If for instance records are made 
simultaneously of both gastrocnemii and anterior 
tibialis, one finds that stretching or contraction 
of one of these results in electrical activity in all 
four muscles. Preliminary experiments indicate 
that this spread of activity is limited to muscles 
across the same joint or the heterolateral equiv- 
alent. Stretching or contraction of the gastrocne- 
mius for instance does not produce activity in 
hip muscles. This spread of activity to other 
muscles of the same spinal level appears to be an 
important phenomenon in the acute and subacute 
poliomyelitis patient. The neuromuscular symp- 
toms of poliomyelitis then are a triad: 


1. Weakness. 

2. Spasticity. 

3. Spread of the impulse to other muscles of 
the same spinal level. 


Each of these symptoms can vary from patient to 
patient and muscle to muscle. 

The question might now be asked whether our 
modern knowledge of physiology of the spinal 
cord can throw any light on the mechanism of 
these -phenomena. Modern electrophysiological 
methods have given us an insight into the simple 
mechanisms of the spinal cord that could not 
have been obtained otherwise. It has been shown 
that the simplest reflex arc in the spinal cord con- 
sists of only two neurons, a sensory neuron in the 
spinal ganglion and the anterior horn cell.* There 
are no internuncials in this reflex are and the only 
synapse is on the anterior horn cell itself. If the 
dorsal root is stimulated and action currents are 
led off from the ventral root, a short stimulus to 
the dorsal root gives rise to a multiphasic spike 
in the ventral root. These different spikes are due 
to impulses traveling through the spinal cord 
along different paths and with different delays. 
It was found that the earliest of these spikes has 
a latency which is 0.5-1.0 millisecond longer then 
the latency required by the passage of the im- 
pulse through the intraspinal nerve fibers. As 
the central synaptic delay is of this same order 
of magnitude it has been justifiably concluded 
that these impulses meet only one synapse in the 
spinal cord and that there is a two neuron reflex 
arc. The other spikes in the ventral root action 
potential are due to the fact that impulses from 
the dorsal root also can travel along multineuron 
reflex arcs through the spinal cord. 








224 Tue Puysiornerapy REVIEW 


The importance of the two neuron arc became 
clear when Lloyd'’:'*:'*:"* investigated the peri- 
pheral endings, both efferent and afferent, of the 
two neuron reflex arc. It was found that by stimu- 
lating sensory branches coming from the muscles, 
two neuron arc paths through the spinal cord 
were excited, while when sensory branches from 
the skin were stimulated, three and more neuron 
reflex arcs were excited. The sensory impulses car- 
ried in the two neuron reflex arc originate in the 
muscles. In the same way it was possible to show 
that the efferent side of the two neuron reflex 
are ends in the muscle fibers. In other words the 
reflexes carried by the two neuron reflex are are 
muscle to muscle reflexes. Moreover Lloyd could 
show that the afferent and efferent fibers from the 
same two neuron reflex are originate and end in 
the same muscle. In other words the two neuron 
are is responsible for what is commonly known as 
the myotatic reflex. The conclusion then appears 
to be justified that the myotatic reflex passes 
through only one synapse in the spinal cord and 
that this synapse must of necessity be located at 
the anterior horn cell. 


The work with action currents in poliomyelitis 
has shown that it is this two neuron reflex arc 
which is disturbed in infantile paralysis, ex- 
pressed not in an increase in strength of the reflex 
but in an increase in duration. This increase in 
duration of the discharge could be obtained in 
two ways. It might be possible that the two neu- 
ron arc reflex in poliomyelitis develops repetitive 
discharges to a single afferent stimulus, or it 
might be possible that the two neuron arc reflex 
is replaced in poliomyelitis by multineuron arc 
reflexes. There is some experimental evidence to 
support this latter view."*:'*-"* 


The question can now be raised whether or not 
the increased duration of the myotatic reflex in 
poliomyelitis can be due to the disappearance in 
poliomyelitis of a normally present inhibition. In 
recent years Magoun"’ has shown that there is an 
inhibitory center in the reticular substance of the 
medulla together with an excitatory center. Ex- 
periments with the knee jerk have clearly shown 
that it is possible to excite or inhibit this reflex 
by stimulation of either of these centers.'* It also 
has been shown that on serial sections of the cen- 
tral nervous system of human poliomyelitis pa- 
tients the reticular substance shows pathological 
changes.'® It should be remarked, however, that 
most of these patients showed general bulbar 
involvement and that poliomyelitis patients with 
spasticity only in the extremities do not usually 
come to autopsy. Bodian has performed an ex- 
periment in which he injected poliomyelitis virus 
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into the brain of the monkey.*® He waited until 
a generalized spasticity developed and sacrificed 
the animal at this stage. It was then found that 
no pathological changes could be detected in the 
spinal cord while the reticular substance showed 
serious pathology. It should be remarked, never- 
theless, that these animals showed a severe gen- 
eralized spasticity which differed in many re- 
spects from the spasticity found in clinical polio- 
myelitis. It was accompanied by high reflexes and 
was strong and constant for all muscles. One of 
the main characteristics of spasticity in human 
poliomyelitis is its varying character from muscle 
to muscle, similar to the great inequalities in 
muscle weakness in different muscles of the same 
patient. It is somewhat difficult to see how such 
an erratic picture could be explained. It may well 
be that this mechanism is responsible for the 
very strong and generalized spasticity that is 
sometimes seen in cases of infantile paralysis 
with serious involvement of the medulla and 
cerebrum. The conclusion which might be drawn 
from Magoun and Bodian’s work that all spas- 
ticity is due not to a process in the spinal cord 
but to a process in the medulla does not ap 
entirely proven as yet. It should be noted also 
that these medullar centers appear to be closely 
related to areas of the cortex, disturbance of 
which is known to give a spastic paralysis in a 
classical neurological sense and which as men- 
tioned above differs from the spasticity seen in 
poliomyelitis patients in important aspects. 


On the other hand the experiments on the 
surviving isolated spinal cord segment** seem to 
show a phenomenon which is quite similar to the 
spread of impulses to the same level as seen in 
infantile paralysis. In these experiments also 
muscle reflexes appear to spread over all muscles 
in the same segment and one might ask the ques- 
tion whether it could not be that the disappear- 
ance of inhibitory impulses from adjacent ot 
ments of the spinal cord might not be responsible 
for the spasm in poliomyelitis. 


The disappearance of the normal Sherrington 
reciprocal innervation in infantile paralysis seems 
such an important phenomenon and appears s0 
closely related with the question of muscle spasm 
that one would like to know more about the 
mechanism of the reciprocal innervation, and 
particularly at what level of the nervous system 
it is to be found. 


Recently the work of Lloyd**:** has shown 
some very important evidence in this respect. If 
a two neuron arc reflex is set up by stimulating 
the sensory branches from a muscle and leading 
off from the appropriate ventral root it was found 
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that stimulation of sensory fibers coming from 
the antagonist inhibit the two neuron are reflex. 
It was found that this inhibition again has no 
internuncial cells in its path. Also it was found 
that this inhibition occurs whether the agonist is 
an extensor muscle and the antagonist a flexor 
muscle or the reverse. In other words genuine 
reciprocal innervation can occur in a two neuron 
reflex arc. It also was found that closely associ- 
ated synergistic muscles, such as the two heads 
of the gastrocnemius, show facilitation, this again 
without the insertion of any internuncials into 
the spinal cord path. This reciprocal innervation 
was limited to muscles over the same joint; mus- 
cles which operate adjacent joints do not influ- 
ence one another through simple two neuron re- 
flex ares. Moreover, by careful grading of the 
intensity of the stimulus to the sensory branches 
it proved possible to excite at will either two 
neuron reflex arcs or two and multineuron reflex 
arcs. In the case of the multineuron reflex arcs 
the picture is quite different. These multineuron 
are reflexes acting via interneurons prove to be 
generally excitatory for flexor muscles and in- 
hibitory for extensor muscles. In other words 
Sherrington’s reciprocal innervation appears to 
be a phenomenon which is due entirely to two 
neuron reflex arcs, and multineuron reflex ares 
when excited give rise to entirely different phe- 
nomena. It is interesting to note also that Lloyd 
found that the two neuron reflex arc is limited 
to muscles over the same joint and does not 
spread to adjacent joints. 


Action current studies in infantile paralysis 
showed, as mentioned above, that spasticity is 
accompanied by a reversal of the reciprocal in- 
nervation which also appears to be limited to 
muscles over the same joint. The conclusion 
seems to present itself then that both these phe- 
nomena in poliomyelitis are the result of dis- 
turbances of the two neuron reflex arc. It seems 
indicated then that the pathology of human polio- 
myelitis will be found mainly around the lower 
motor neuron reflex arc. As these reflex arcs have 
no synapses except at the anterior horn cell the 
classical concept that the pathology of polio- 
myelitis has to be found in the immediate proxim- 
ity of the anterior horn cell seems to be substan- 
tiated by scientific neurophysiological evidence. 


It is clear that physiological data of this sort 
will need considerable extension and elaboration 
before they will be able to completely explain the 
picture of clinical poliomyelitis on a neurophysi- 
ological basis. But with due caution it seems to 
me that already some clinical conclusion can be 
drawn from the data presented so far. 
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In the first place it should be stressed that both 
spasticity and the reversal of Sherrington’s re- 
ciprocal innervation appear to be caused by a 
thorough derangement of the lower motor neuron 
reflex arc. The breakdown of the normal agonist- 
antagonist relationship is an important point to 
consider in plans for retraining of weakened 
muscles. All too much emphasis has been placed 
on the redevelopment of strength in weakened 
muscles. Together with training for muscle 
strength considerable emphasis should be placed 
on the redevelopment of normal muscle coordi- 
nations. | have seen some patients in which very 
heavy exercise** had been given to increase mus- 
cle strength develop such a strong agonist-antag- 
onist incoordination that any movement per- 
formed by this patient resulted in strong contrac- 
tions of both antagonistic muscles with a clonus- 
like contraction identical with that seen in normal 
subjects in the so-called forced tremor.*® The 
importance then of retraining muscle coordina- 
tion together with muscle strength is a clinical 
conclusion which follows immediately from our 
physiological considerations. 


During our action current studies a phenom- 
enon showed up repeatedly to which considerable 
significance should be attached. The reversal of 
the Sherrington reciprocal innervation makes it 
possible to excite a certain muscle by movement 
(either active or passive) of another muscle as 
explained above. It is possible then to obtain 
action current activity in the right gastrocnemius, 
for instance, by either activity or stretching of 
left gastrocnemius or right or left anterior tibi- 
alis. It was found particularly in very much 
weakened muscles that in some instances this 
reflex activation of the muscle could be stronger 
than the maximum voluntary effort. That is, it 
would be possible to get more action currents 
out of the right gastrocnemius by activating or 
stretching one of the three other muscles men- 
tioned than by a maximal voluntary effort of the 
right gastrocnemius itself. 


In physiological terms this leads to a rather 
important conclusion. In view of the all-or-none 
law this must mean that more muscle fibers of 
the right gastrocnemius are excited by reflex than 
can be excited by voluntary contraction. There 
are then in certain cases of infantile paralysis a 
number of anterior horn cells which have not lost 
their excitability (as shown by their response to 
reflex excitation from other muscles) and never- 
theless cannot be excited through the pyramidal 
tract. 


Muscle weakness then in those cases can be 
shown to be due not entirely to destruction of 
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the anterior horn cells but also to a physiological 
block of the pyramidal tract impulses. There is 
considerable clinical evidence that this physio- 
logical block plays an important role in many 
patients. Considerable recovery of muscles com- 
pletely paralyzed for a considerable length of 
time has been seen. Completely paralyzed mus- 
cles in infantile paralysis do not always show the 
reaction of degeneration or other electrodiag- 
nostic evidence of denervation. 

These considerations also mean that the amount 
of weakness in a certain muscle is no indica- 
tion of the prognosis. Also if a weakened mus- 
cle shows evidence of considerable spasticity the 
prognosis should be better than without such 
spasticity. The reason for this is that consider- 
able spasticity means many anterior horn cells 
which are excitable by reflex even if they cannot 
be excited via the pyramidal tract. It has been 
the experience of many that this is indeed correct. 

The concepts outlined here, of course, are very 
far removed from Sister Kenny’s ideas that spasm 
and spasm alone is the cause of muscle weakness. 
The fact that considerable spasm can be found 
in extremities which never show weakness is 
already good evidence against this concept. 

Spasm then is an expression of the disruption 
of the normal coordination mechanism of the 
lower motor neuron reflex arc. It is self-eliminat- 
ing, even though this process may take many 
years. It is obvious from the above considerations 
that methods to eliminate spasm in the early 
stages of infantile paralysis should be continued. 
It should be stressed however that those methods 
which try to eliminate spasm by a peripheral 
block (e.g., of the neuromuscular junction) do 
not appear to be based on a solid physiological 
basis.*":*" Spasm should be eliminated not be- 
cause it is damaging in itself but because it is an 
expression of abnormal coordination in the lower 
motor neuron reflex arc. 

Our physiological considerations may help to 
establish the rationale of certain recently sug- 
gested therapeutic procedures. 

The first is the importance of muscle stretch- 
ing. If a muscle is stretched impulses will be sent 
through the dorsal roots and will continuously 
try to pass through the two neuron reflex arc 
and bombard the anterior horn cell. It may well 
be that the beneficial effects of muscle stretch- 
ing can be explained on the basis of this con- 
stant stream of impulses. Ranshoff** has gone 
farthest in this stretching technic using curare 
to make extreme stretching possible.*® He shows 
that the spasticity action currents obtained be- 
fore stretching ean no longer be obtained after 
the stretching periods.*® As the amount of curare 
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given is not enough to cause a complete neuro- 
muscular block this probably means that the re- 
flex arc mechanism has been exhausted by the 
proprioceptive impulses passing through it as 
the result of continued stretching. 

Some recent work on electrical muscle stimula- 
tion tends to indicate the same thing. Muscle 
stimulation can be effective in older cases and 
when effective is effective in a relatively short 
lapse of time after stimulation has started. 
Here again the explanation is probably the sen- 
sory impulses going up to the spinal cord rather 
than a hypertrophy or restoration of atrophied 
muscle fibers. 

Most of the success obtained in these technics 
in patients with infantile paralysis of long dura- 
tion probably is due to the reestablishment of 
normal pathways to anterior horn cells which 
were previously blocked rather than destroyed. 
It appears that there is a considerably larger 
percentage of these anterior horn cells than was 
previously thought possible. At present we are 
not able to recognize whether the nonfunctioning 
of an anterior horn cell is due to its anatomical 
destruction or to the fact that impulses from the 
pyramidal tract are no longer able to reach this 
anterior horn cell. If we could do this we prob- 
ably would be much closer to a more accurate 
prognosis of the function of individual muscles 
than we are at present. Experiments are now be- 
ing developed which I believe will make this 
possible. 

There is another possibility which would lead 
to the same effect as discussed above; namely, a 
reduction in muscle strength without anatomical 
destruction of the anterior horn cells. This pos- 
sibility is a block which would occur not in the 
central nervous system but in the periphery, 
particularly at the rhyoneural junction. In recent 
years Carey and his coworkers*' have brought 
forward considerable anatomical evidence in sup- 
port of this possibility. It is obvious that such a 
myoneural junction pathology would lead to a 
reduction of both voluntary muscle strength and 
spasm, since for both these phenomena an intact 
efferent system is a prerequisite. This evidence 
opens very interesting possibilities to explain the 
recovery of muscles with very extreme weakness 
and sometimes complete paralysis even when 
checked with action current. In these muscles the 
complete absence of spasm is common. Yet con- 
siderable recovery can be observed in these mus- 
cles. It has been shown quite recently in action 
current experiments that physiological evidence 
for such a peripheral pathology in infantile paral- 
ysis appears to exist.**:** 

As mentioned in the introduction to this dis- 
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cussion, infantile paralysis is a very variable dis- 
ease. And it is this variability that makes a 
physiological analysis of its symptoms such a 
difficult task. It is obvious therefore that much 
of what has been mentioned in this discussion 
will need considerably more investigation be- 
fore it can be accepted as established fact. It 
does seem however that modern neurophysiology 
begins to open up the way to a better under- 
standing of the physiology of infantile paralysis. 
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Factors Related to Prescription in 


Poliomyelitis 


Jessie Wright, M.D. 


The physician who directs care of infantile 
paralysis has many responsibilities, chief of 
which is to see that the patient is regarded as a 
human being with individual personality and 
problems. He must coordinate the various types 
of professional supervision to serve the best inter- 
ests of the patient. 


First the physician must be sure he is dealin 
with poliomyelitis. The history and physical 
signs are too well known to require more than a 
review of common findings in the average case. 
Suggestive history, spinal fluid, hypoactive ten- 
don reflexes, and asymmetric individual muscle 
weakness without primary involvement of sen- 
sation are present in the average patient with 
acute poliomyelitis. 

Since patients have been referred earlier for 
study in the past few years, often we see many in 
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the prodromal stage during which the muscles 
are tense and tender due to reflex response to 
irritation of anterior horn cells not yet damaged. 
Reflexes in this stage may be temporarily hyper- 
active. Close observation and gentle palpation 
may show some individual muscle groups more 
sensitive than others, often with asymmetric dis- 
tribution. Intocostrin and stretching or packs 
followed by physiologic movements may halt the 
train of events which usually follows. If muscles 
stay short due to hyperirritability, circulatory 
exchange is impeded and a plastic effusion may 
organize, giving fibrosis followed by adaptive 
tissue shortening. 
The muscles then may suffer from: 

1) The orginal disturbance of metabolism 
in cell bodies of lower motor neurons 
due to virus and toxins. 

2) The muscle tension with related lack of 
alternate contraction and _ relaxation 
which favors circulation and metabolic 
interchange. 
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3) Ischemia with associated anoxemia and 
pain due to sluggish circulation and lack 
of oxygen. 

4) Plastic transudate in the muscle sheath 
as a result of prolonged contraction. 

5) Adaptive tissue shortening giving the 
start of contracture and limitation of 
motion which may indicate the onset of 
deformity. 

Therefore it is important to treat such a pa- 
tient immediately if the general condition per- 
mits. By prescribing measures to relax tension 
or spasm, to improve circulation, and to retain 
or attain full muscle length, disturbances of 
metabolism in the cord and muscles may be in- 
fluenced to favor more normal physiology and 
prevent or limit changes noted in points 3, 4, 
and 5. 

The physician should encourage all persons 
dealing with the patient to be kind, patient, and 
gentle but firm in following instructions, avoid- 
ing the tempermental reactions which tire the 
patient and waste time of professional person- 
nel. The patient should be prepared psycholog- 
ically for each new procedure. Starting treatment 
at less than the desired dosage in order to gain 
confidence brings repayment in subsequent adap- 
tation to therapy. The small child may feel reas- 
sured by careful and gentle handling. 


Experience in differential diagnosis is espe- 
cially important when considering patients with 
bulbar palsy or with respiratory muscle paral- 
ysis.’ A patient who has a nasal voice without 
history of a cold or evidence of nasal discharge 
should be suspected of having paralysis of the 
soft palate. A patient with good color, no respira- 
tory distress but diminished ability to make vocal 
sounds should be suspected of having paralysis 
of the larynx. If a patient gives a history of 
having liquid come out of the nose or from the 
mouth after attempting to swallow, paralysis of 
the pharynx should be suspected. A patient with 
one or more of these involvements may have, in 
addition, weakness of the tongue and of muscles 
supplied by the accessory nerve, such as the 
sternocleidomastoid and trapezius. Since the nu- 
clei of the glossopharyngeal, vagus, accessory, 
and hypoglossal cranial nerves are situated near 
each other in the medulla oblongata, the clinical 
signs just mentioned should make a diagnosis 
of bulbar palsy clear. Other nuclei higher in the 
brain stem may be involved such as the facial, 
abducens, motor division of the trigeminal to 
muscles of mastication, and still higher the nu- 
clei of the trochlear and the oculomotor nerves. 
It should be noted that palsy of lower motor 
neuron cell bodies of cranial nerves will give 
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typical infantile paralysis of related muscles 
which is not poliomyelitis—a term that means 
inflammation of the gray matter of the spinal 
cord. 


Patients who have bulbar nuclei involvement 
may breathe irregularly or choke and have see- 
ondary difficulty in breathing due to the fact 
that a pool of unswallowed saliva may be enter- 
ing the air passages. But the muscles of respira- 
tion and the mechanics of breathing are normal 
as is the patient’s color. If aspiration of mucus 
does not give adequate relief, tracheotomy and 
oxygen therapy may be necessary. 


On the other hand, if a patient is seen with 
cyanosis, obviously straining with the accessory 
muscles of respiration without proper movement 
of the diaphragm and ribs, inability to inhale is 
evident and poliomyelitis involving the lower 
motor neuron cell bodies in the cervical and 
thoracic cord may be suspected. Bulbar patients 
do not need mechanical help to breathe. They 
must have the throat kept free from mucus so 
that air may enter the passages to the lungs. 
Use of a respirator may be dangerous since the 
contents of the throat may be sucked into the 
lungs. When respiratory muscles are paralyzed 
and the patient is prostrated with oximeter read- 
ing showing lack of oxygen, if seen early after 
onset, he may be kept out of the respirator by 
use of oxygen, intravenous glucose to nourish 
the muscles, by emptying 4 full bowel which may 
be crowding visceral structures against the dia- 
phragm, md by use of fomentations on the neck, 
spine, chest, and abdomen. Such packs are not 
fastened with a binder because the patient al- 
ready feels restless and oppressed from lack of 
oxygen intake and accumulation of carbon diox- 
ide in the blood. Improvement of circulation to 
the trunk, including the cord and muscles, may 
bring back enough response in the affected mus- 
cles and refresh the accessory ones so that use 
of the respirator is unnecessary. 


In patients suffering from severe disturbance 
of mechanics of breathing, the prescription for 
amount of suction and pressure in the iron lung 
is of critical importance not only for the primary 
purpose of taking air into the lungs but also to 
prevent undue stretching of alveoli from exces 
sive suction which also may lead to emphysema 
with a rigid rib cage lacking the desired pli- 
ability for alternate expansion and contraction. 
The rate of alternation of suction and pressure 
which corresponds to the respiratory rate should 
be ordered according to the color of the patient 
and the attempted active breathing rhythm. 


There is a tendency for the patient in the 
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iron lung to want to vary his routine to suit 
himself. Any complaint or sign of distress, of 
course, should be investigated thoroughly and 
remedied. But too often the patient becomes so 
accustomed to having the lung breathe for him 
that he is negatively adapted to the desirability 
of breathing independently and objects to chang- 
es directed toward freeing him from the mechan- 
ical lung. All professional personnel should 
know enough about reactions of these patients 
and émergencies related to the respirator itself 
that all situations may be met with assurance and 
skill which gains the patient’s respect and con- 
fidence. 

A special Respir-aid Rocking Bed has been 
developed during the past year to make it pos- 
sible to free patients from the iron lung more 
rapidly than previously. This bed is a sturdy, 
dependable piece of equipment. The top consists 
of a standard hospital bed of a two crank adjust- 
able type, mounted on special rockers between 
which is a power device connected for remote 
control to an electronic operator’s unit with a 
plainly marked instrument panel. It requires 
alternating current and may be made to use 


either 220 or 110 volts. 


The bed see-saws on two substantial rockers. 
Nursing care and physical therapy procedures 
may be given while the bed is in motion without 
disturbing the mechanism of the bed or the con- 
trol. The supervisor, by slowly turning a radio 
dial, may regulate the rate of alternation. Move- 
ment of a small lever adjusts the range of move- 
ment, which may be started as a gentle rocking 
and smoothly increased so that the patient is not 
conscious of any change. The bed is well bal- 
anced and so designed that it goes steadily in 
the prescribed way. By removing a nut, levers 
under the bed are disconnected allowing effective 
hand operation in the event of power stoppage. 

During operation when the head of the bed 
migrates upward, the abdominal viscera shift 
downward, encouraging movement of the dia- 
phragm and drawing air into the lungs, favoring 
inhalation; in the other phase of a complete cycle, 
as the head of the bed and the patient fall, the 
viscera move upward against the diaphragm, 
helping exhalation. These up and down phases 
of the cycle favor passive motion of the dia- 
phragm and may help to start or increase the 
active reflex response of this important muscle 
of respiration. The patient is instructed to inhale 
as the head of the bed rises, and exhale as the 
head of the bed falls. Speaking is easiest when 
the head is dropping and air is going out through 
the larynx. 


The Respir-aid Bed makes it possible to limit 
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the time in the iron lung and makes the patient 
available for care. The patient enjoys the free- 
dom, feels less restricted, and benefits from better 
circulation as well as easier respiration. Besides 
aiding breathing, the rhythmic movement of the 
bed favors circulation in the presence of de- 
creased aid from skeletal muscle action. To use 
this equipment to the best advantage all profes- 
sional personnel who are responsible for polio- 
myelitic patients in the acute stage should be 
conversant with details of technic and variations 
to meet individual needs. In experienced hands, 
the bed should prove to be a welcome aid in 
facilitating care of patients with respiratory 
muscle paralysis. 

Periodic test of respirators, aspirators, and 
oxygen equipment should be made regardless of 
whether or not patients are at hand so that the 
staff may feel sure of mechanical performance of 
equipment and experience of personnel. 

Initial irritation of anterior horn cells of lower 
motor neurons may be reflected clinically by 
fibrillation of groups of fibers, fasciculation of 
muscle bundles, or spasm of a whole muscle de- 
pending on how many anterior horn cells are 
involved. If the inflammation regresses at this 
point, residual paralysis does not follow. How- 
ever if the dose and virulence of the virus are 
great and the resistance of the patient is poor, 
further insult from the virus and its toxins may 
result in such a profound disturbance in the 
lower motor neuron cell bodies that the path- 
ologice physiology changes into irreversible path- 
ologic change with cell destruction. This transi- 
tion is apparent clinically by a change from 
muscle tension or spasm to typical flaccid paral- 
ysis. Sometimes the patient may not be ao am 
for diagnostic examination until after the latter 
stage has appeared and the classical signs of 
asymmetric muscle weakness have developed. At 
this point opposing antagonist muscles may 
shorten due to lack of power in agonists, Con- 
stant vigilance is necessary in use of measures 
to relax tension and arouse muscle sense as well 
as to assure protective positions. 


The physician who has had extensive experi- 
ence in diagnosis and treatment of poliomyelitis 
may prescribe intocostrin (a refined form of 
curare) followed by physical therapy to restore 
normal muscle length. Details of this procedure 
have been described by Ransohoff? and should be 
understood thoroughly if the method is to be 
used safely, as it can be if careful consideration 
is given to indications and precautions. Besides 
accuracy of prescription according to body 
weight, tolerance, and reaction, it is extremely 
important that the person drawing the intocos- 
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trin into the syringe limits the amount to the 
exact mark ordered. The stretching that is pre- 
scribed, usually about twenty minutes after the 
intramuscular injection of curare, would seem 
on first thought to be contrary to all rules pre- 
viously used for treatment of poliomyelitis. How- 
ever, neurophysiologists tell us that curare affects 
the receptive substance of muscle at the junction 
with the motor nerve end plate by setting up a 
resistance or partial block, so that abnormal 
impulses of high frequency cannot pass. Then 
it becomes apparent that stretching of the muscle 
cannot reflexly increase the tendency to spasm 
which is aggravated if stretching of shortened 
muscle is used without curare. 

After observation of Ransohoff’s cases and 
use of this method ourselves, we are inclined to 
favor this therapy over the use of packs and 
ee movements. Muscle shortening is re- 
ieved more quickly, muscle reeducation is easier 
and earlier activity is possible. The degree of 
warmth in affected parts after use of intocostrin 
and stretching is a favorable side effect. We are 
taking thermocouple readings before and at 
regular intervals after the intocostrin and after 
the stretching to have a record of these changes. 

The patients are not so comfortable in the 
first few days with this method as with packs. 
But the temporary discomfort is offset to a re- 
markable degree by psychotherapy so that pa- 
tients ask for the stretching because they feel 
better afterwards. 


The National Foundation for Infantile Paral- 
ysis before evaluating this procedure has very 
wisely encouraged the establishment of centers 
for cautious trial and supervision to obtain a 
record of observations and conclusions of a 
group of investigators. Details of the technic are 
not discussed here because we feel that actual 
clinical observation is essential for the satis- 
factory use of intocostrin (curare) and physical 
therapy. Having prostigmin and facility for arti- 
ficial respiration at hand in case of a reaction 
is an important part of essentials in care. We 
have had no unfavorable reactions in the nine 
patients on whom we have tried the procedure 
so far. This is too small a group on which to 
give a report. 

Where physicians have not had an opportu- 
nity to study and observe use of curare and 
physical therapy, packs and physiologic move- 
ments will continue to occupy an important place 
in the treatment of acute poliomyelitis. 

After years of experience with packs and re- 
ports in professional journals it is surprising 
that in some areas there is still a lack of recogni- 
tion of the dangers and limitation of this type 
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of moist heat. 

The physician should see that possible dehy. 
dration has been treated before packs are or- 
dered. Packs may then be started on the neck 
and back, adding them to other affected parts if 
the pulse does not become too rapid and if exces- 
sive sweating does not occur. The packs should 
be wrung so that they are moist but not wet 
and then held open momentarily, to release ; 
ets of steam, before they are applied, in order to 
avoid burns. It would seem hardly necessary to 
repeat these points. Although they are well known 
in centers handling many acute cases and ex. 
perienced instructors pass the word and see that 
precautions are taken, the fact remains that such 
simple information is not universally understood 
and needs further clarification. In some places 
lacking experienced nurses and physical ther- 
apists the physician must give specific guidance 
for critical points in technic besides writing 
orders and seeing that transitions in treatment 
are made when indicated, adding passive move- 
ments, proprioceptive training, and muscle reed- 
ucation at favorable times. 

Intocostrin and stretching or packs precedi 
physiologic movements should not be Contin 
after full muscle length has been attained, after 
tension and spasm are relaxed. To continue be 
yond the point when a complete arc of movement 
is possible is to waste time of professional per- 
sonnel, to decrease tissue tone, and distract atten- 
tion from the next and more important steps of 
muscle reeducation and practical rehabilitation. 
After a full arc of motion is attained, it can be 
retained by stretching of groups that tend to 
shorten and reeducating antagonists. Ransohoff 
emphasizes this point in the use of curare and 
physical therapy. After intocostrin has served its 
purpose, stretching, muscle reeducation, and oc 
cupational therapy are part of the progressive 
program. 

The physician should direct attention to keep- 
ing the joints of the spine mobilized as well as 
those of the extremities. Scoliosis may develop 
following asymmetric spasm, weakness, or lim- 
ited joint motion. After the acute stage, synovial 
adhesions or facet locks may be released by judi- 
cious manipulation. The physician who carries 
out these movements should be thoroughly famil- 
iar with normal mechanics of the spine. 


When time is favorable for sitting, standing 
or walking the physician will consider not only 
muscle balance and power but also influence 
of gravity, weight bearing and static strain. One 
buttock smaller than the other must be supported 
by a hip pad under the ischial tuberosity to pre 


vent scoliosis. Weak abdominals as well as im- 
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paired back and hip groups may lead to trunk 
distortion. 

While frequent alignment of parts in the lying 
or upright positions may prevent contractures 
and distortion in some patients who are able to 
cooperate, in small children protective appliances 
may be necessary. Any patient may do well 
without braces when in an institution under ex- 
perienced supervision and with regulation of 
rest and activity. Under additional stress at 
home, braces may be necessary to give support 
and protect against hazards of daily routine. In 
late convalescent and chronic cases we continue 
to have the same problems which have arisen 
through the years for improvement of function 
or correction of deformity and which must be 
met by appropriate braces or operations. 

The patient who has one affected and one nor- 
mal leg has another problem as activity becomes 
less restricted. Even when the affected extremity 
is making a good recovery, there is a tendency 
to depend more on the unaffected one whose 
normal muscles pump more blood into muscle 
and bone, resulting in increased length and girth. 
This may cause considerable difference in size if 
the patient has been a small child when afflicted 
and must go through many years of growth. 
While some of the difference one sees after sev- 
eral years may be due to fatigue and atrophy 
of an involved part, most of the disproportion 
is due to overdevelopment of the unaffected or 
less affected side. The physician will be alert in 
observing a tendency to favor a strong extremity 
and prescribe activity which will restrict the 
large part and favor carefully dosed exercise 
of the smaller one. Swimming, dancing and 
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bicycle riding lend themselves to prescription 
favoring an extremity with useful power but 
with less strength and bulk than its fellow. Extra 
covering to the smaller extremity in cold weather 
to assure constant warmth also will favor circu- 
lation, nutrition and muscle function. 

The physician during all these transitions must 
be vigilant to make sure that the patient is still 
regarded as a total personality and will outline 
treatment in a way which will not make the pa- 
tient unduly concerned about physical limita- 
tions, but rather will make him so interested in 
the events that contribute to satisfactory daily 
living that a philosophical perspective is main- 
tained. If a program which restricts activity to 
favor recovery from paralysis becomes so irk- 
some that a child’s disposition changes to show 
irritability, nervous instability, or reluctance to 
take part in group activity, greater freedom 
should be given even at the expense of dimin- 
ishing the expected degree of ultimate recovery. 

In discussion of various phases of treatment 
in recent years, details of technic have been so 
in the foreground that the importance of coor- 
dination of all phases of care has been over- 
shadowed. Perhaps we should offer more courses 
to physicians with emphasis on responsibility in 
diagnosis, in directing and changing treatment 
with the primary objective of meeting the psy- 
chologic and physical needs of each individual 
patient. 
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Exhibits 
Posters 

1. Set of two entitled “Physical Therapy 
Procedures,” each containing eight black 
and white photographs of physical therapy 
activities. 

2. Set of two on “Posture.” Good and poor 
postural positions are shown together with 
exercises for correction of faulty posture. 

3. Poster exhibiting reprints available in the 
physical therapy field. 

Slides 

1. Set of 38: “Physical Therapy Procedures.” 

Title slides are included in the group. 


Available 


2. “Course Content in Physical Therapy,”— 
18 slides showing material covered in phys- 
ical therapy training. Especially suitable 
for talks to student groups. 


Album—Photographs of physical therapy proce- 
dures. 


The slides and album may be borrowed from 
the National Office of the American Physiother- 
apy Association, 1790 Broadway, New York 19, 
N. Y. All other requests and correspondence 
regarding exhibits should be directed to Maxine 
Schuldt, Exhibits Chairman, 1680 Mission St., 


San Francisco, Calif. 








The Physical Therapy Prescription for the 


Poliomyelitis Patient 


Increased knowledge of the care of poliomye- 
litis patients has intensified the necessity for 
more concise and clearly defined orders for 
treatment. In this brief discussion of physical 
therapy prescription we shall attempt to answer 
two questions: first, what information does the 
therapist need to receive from the physician in 
order to give adequate treatment and secondly, 
how can the time of the physician and the ther- 
apist be saved by the form in which the orders 
are given. 

Since the physician is responsible for deter- 
mining the treatment which is to be given each 
patient, it is imperative that his orders be clear 
and complete so that the physical therapist will 
at no time be placed in a position where she 
must assume unwarranted responsibility. 

The properly qualified physical therapist has 
been trained in the technics of applying heat, 
manual and electrical muscle testing, maintaining 
joint motion through passive exercise and stretch- 
ing, giving active assistive, active and active re- 
sistive exercise. She is well acquainted with the 
principles of progression in relation to exercise 
whether it be for the purposes of coordination, 
strength building or endurance. She can teach 
the patient to stand, get in and out of a wheel 
chair, walk and gradually resume all the fune- 
tional activity of which he is capable. The ther- 
apist also has been trained to observe contrain- 
dications for physical therapy, to watch each 
patient closely, and to inform the physician con- 
cerning any changes in reaction to treatment. 

It is not necessary therefore that the prescrip- 
tion for physical therapy include detailed de- 
scriptions for the application of heat or lists of 
exercises which are to be performed. It is neces- 
sary for the therapist to know what the physician 
desires to achieve through physical therapy. In 
the acute stage, for example, he may order moist 
heat and passive motion to relieve the tension 
of the muscles of the back of the neck. Or, if 
indicated, he may order hot packs to be applied 
to the neck, back, abdomen and chest wall for 
the relief of “spasm” of the muscles of expiration. 
The area, duration and frequency of treatment 
need to be specified by the physician. 


In early treatment muscle reeducation may im- 


mediately follow each application of heat. There- 
fore, it is essential that the physical therapist, 
though perhaps neither giving nor supervising 
the application of heat, must know the type, 
duration and frequency of this part of the treat- 
ment in order to effectively organize her time. 
Second, although actual technics of muscle re- 
education are within the realm of the physical 
therapist’s decision, the general progression 
should be indicated by the physician. Third, 
restoration or normal joint motion to prevent 
deformity is of primary importance and orders 
for stretching should come from the physician 
in charge. Fourth, sitting, standing, walking and 
other functional activities involve the use of the 
patient’s body as a whole and are influenced not 
only by the patient’s muscle power but by his 
general physical condition. Such progression in 
treatment is a decision for the physician. 

The form in which the therapist receives the 
orders of the physician can save time for both. 
A prescription blank which permits the physician 
to check indicated treatment, and yet which 
leaves space for comment makes it possible for 
him to prescribe detailed treatment quickly and 
clearly. A form including several items has been 
found to be satisfactory (see next page). It is 
taken for granted that the patient’s chart is 
readily available to the therapist, therefore only 
the data concerned with physical therapy pre- 
scription are presented. 


It is customary for the physical therapist to 
accompany the physician on rounds. Such a pro- 


cedure offers an opportunity to clarify any points | 


about the prescription which may be confusing, 
and offers an opportunity for the therapist to ob- 
tain a more accurate picture of the problems of 
the care of the patient than is possible from the 
chart alone. 

Since poliomyelitis patients usually receive 
physical therapy treatment for a period longer 
than that of hospitalization, it may be necessary 
to supplement the preceding form with orders for 
home care by a member of the family. Such care 
may be given between the treatments received in 
an out-patient department or between those given 
by a physical therapist sent into the home. In ad- 
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Name 

Muscle Test 
Functional Test. 
Joint Measurement 


Treatment: 
Heat: 
Wrap packs_ 
Prone packs___ 
Other: Specify type 


Cold: 
Dry 
Moist 


Stretching: 


Exercise: Table 
Passive _— 
Active assistive_ 
Active___ - 
Active resistive_ 


Frequency of exercise— 


Instruction in: 
nn 


Walking __ 


Purpose of Treatment: 
Free range of joint motion 
Relaxation ___ 
Muscle coordination 
Muscle strength __ 


Recheck with Physician: 


Precautions: 


Other Remarks: 





Area 


Weight bearing: Partial___—_ 


Other functional activities. Specify_ = 


PRESCRIPTION Form 


OE 
_Frequency- 
Frequency 
Frequency- 


Area Frequency Duration 


Mild Forced 











dition to the form listed above, 


might be included: 
Care to be given by a member of 
atti hills 


the following data In summary, a careful and complete prescrip- 


tion for physical therapy will enable the physical 


the family: therapist to give the best service to the patient, 





TT a 
Date of return visit to physician :- 


and in so doing to have the satisfaction of work- 
ing intelligently as a member of the professional 
team. 











Treatment of Infantile Paralysis 


Janet B. Merrill 


Il. Acute STAGE 


If we accept the definition of the “acute stage” 
as the period starting with the first evidence of 
illness and terminating when the temperature 
returns to normal, and no further paralysis oc- 
curs,’ there is little for the physical therapist 
to do during this stage for the majority of polio- 
myelitis patients. Rest in bed in a recumbent 
position and good nursing care including gentle 
handling of sensitive parts; attention to replacing 
the parts of the body in as normal a position as 
discomfort permits, if the patient tends to assume 
a position of deformity; arranging a footboard 
to take the weight of bed clothes off the feet, and 
applying hot, moist packs to the sensitive areas 
as indicated are points to be carried out in the 
treatment of these patients. The temperature of 
the patient and of the room should be considered 
in determining the areas and the frequency of 
packing, and these should be reduced when 
necessary to avoid increasing the discomfort of 
a sick person. Lay-on packs on the posterior 
muscles of the neck, trunk, and legs two or three 
times a day usually are sufficient. ‘Any other area 
showing a spasm and a tendency to assume a de- 
formed position should be included. It should be 
borne in mind that the majority of poliomyelitis 
patients are neither very : ick nor very sensitive 
if they are kept quiet and are not moved in a 
way so as to stretch the irritable muscles. The 
temperature usually drops to normal a few days 
after the onset of the illness. 

The care of a very sick person is definitely a 
medical and nursing problem. 


Il. CONVALESCENT STAGE (OR STAGE OF 
RECOVERY ) 


1. When the patient reaches the point when 
there is no increase in paralysis, and the tem- 
perature has been normal for 48 hours, he may 
be considered to have reached the convalescent 
stage. 

2. Physical therapy procedures now become 





Technical Director of Physical Therapy, Children’s Hospital, 
and Massachusetts Infantile Paralysis Clinics of Children’s 
Hospital, Boston, Mass. 


important, the exact measures depending upon 
the degree of sensitiveness existing and the ex- 
tent of the involvement. 

3. For practical purposes it is well to sub- 
divide the convalescent stage into two periods— 
the sensitive and the a-sensitive, since the methods 
of treatment depend upon the symptoms. How- 
ever, there is no sharp division between the two 
and the transition is gradual. 

4. The objectives of treatment are the preven- 
tion or correction of deformities, the development 
of function and of the maximum amount of 
power in the weakened muscles. 

5. The examination findings of the physician 
and of the physical therapist should be con- 
sidered together in planning the regime of treat- 
ment. Tendencies to deformities should be noted, 
and a “muscle estimate” should be made of the 
extent of weakness as well as of muscle spasm. 
While a routine muscle examination cannot be 
carried out in the presence of extreme sensitive- 
ness, a “muscle estimate” can be made as soon 
as the temperature is down. 

6. The position of the patient in bed should 
be carefully controlled. While this is primarily 
a nursing problem, the best results will be ob- 
tained by teamwork between the nurse and phys- 
ical therapist. A board should be used under a 
firm mattress. If hinged, it may provide a back 
rest when sitting up is allowed. With the lessen- 
ing of spasm in the heel cords, the feet should 
rest against a foot board, a small knee roll should 
prevent sagging into hyperextension. 

Small rolls or pads may be used to lessen other 
tendencies to deformities if no severe contractures 
are present. If splints are used for part of the 
day, they should be removed to allow joint mo- 
tions to be carried out as often as indicated. The 
use of splints and supports in no way interferes 
with the physical therapy program, since they are 
not used continuously and may assist in main- 
taining position when other measures fail. 

If there is a tendency toward holding the head 
in an asymmetrical position, the bed should be 
placed to favor looking in the opposite direction. 
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When lying on the face, the feet should not rest 
in an equinus position but the toes may drop 
between the mattress and the footboard. Frequent 
repositioning of limbs is necessary when tendency 
to deformity exists. 

7. Hot Packs*® should stili be applied to the 
sensitive areas according to the indications. 
The so-called prone packs or lay-ons are effective. 
It is not desirable to administer moist heat con- 
tinuously on account of the debilitating effect. 
The exact frequency and the areas covered should 
depend upon the condition of the patient. 

8. Gentle passive movements of the joints 
should be carried out several times a day, im- 
mediately after the application of the hot packs. 
This is designed to increase the range of motion 
in the joints and it also serves to emphasize 
movements which tend to correct faulty positions. 
The motions should not be forced beyond the 


point of discomfort at this time. 


9. Attention to relaxing the tension of two- 
joint muscles will permit a greater range of pain- 
less motion in such movements as dorsiflexion of 
the ankle and flexion of the hip, both of which 
should be carried out at first with the knee held 
in comfortable flexion. There is danger of pro- 
ducing an inhibition of the function of the mus- 
cles associated with painful movements and of 
increasing the sensitivity when passive motions 
are given beyond the point of pain. The success 
of muscle reeducation also may be impaired by 
arousing the patient’s fear of discomfort at a 
time when his utmost cooperation is necessary 
for the voluntary innervation of the weakened 
muscles. 

As soon as possible, the passive movements 
should be combined with guided, assistive, active 
movements and the passive movements should 
be discontinued as soon as voluntary contraction 
appears. The exception to this procedure is when 
passive stretching of tight structures is indicated. 
Even then, voluntary contraction of the antago- 
nists to the shortened group often will result in 
an increased range of the desired motion due to 
the reciprocal relaxation of the contracted struc- 
tures. 

It is recognized that some cases are so sensitive 
that only limited handling can be permitted. In 
these cases progress must be slower and more 
dependence placed upon rest, heat, and the most 
gentle motions. 

A fairly complete muscle examination can be 
carried out on most patients within ten days of 
the onset, provided the examiner uses a knowl- 
edge of the different functions of certain muscles, 
does not attempt the full range of painful move- 
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ments, and divides the tests into several sessions. 

Sitting and weight-bearing positions should 
not be used in these early examinations, nor any 
position which causes a real discomfort. The 
examiner must rely on past experience for a 
guide in naming the grade if the usual positions 
cannot be. used. A note should be made of the 
sensitive muscles or those in spasm, of contrac- 
tions, and of tendencies to deformities. She should 
not hesitate to qualify the grade with some such 
term as “probably good.” 

Nevertheless, a surprisingly accurate picture 
of the muscle strength can be obtained after a 
little experience. 

We have found that there often is a tendency 
to overestimate the strength of functioning mus- 
cles which go through a limited range of motion 
strongly, those which show some resistance, and 
the ones which can be felt to contract strongly. 
Their motion may be inhibited by sensitive an- 
tagonists, as in the case of abdominal muscles 
and a rigid spine. 

The following adaptations of the usual tests 
may be used to supplement the standard posi- 
tions. 

Back LyInc 
Neck Motions: 

1. The head should be rotated from side to 
side, with light resistance to the chin while the 
examiner palpates the sternocleidomastoid mus- 
cles. The head should be raised slightly if pos- 
terior rigidity permits, and the patient may at- 
tempt to hold the head elevated in the rotated 
or straight positions. 

2. The rhythm and symmetry of breathing 
should be observed, and a note made of the use 
of accessory muscles, such as neck flexors, in an 
attempt to raise the chest. In quiet breathing, the 
abdomen usually rises and falls slightly with the 
contraction and relaxation of the diaphragm. It 
often is possible to get the patient to take a deep 
breath and make the abdomen rise like a balloon 
with the contraction of the diaphragm and then 
contract the abdominal muscles while forcibly 
exhaling through the mouth. Normal chest ex- 
pansion requires the use of intercostal muscles, 
but it is sometimes difficult to distinguish between 
the lifting of the entire thorax toward the chin 
by the accessory neck and shoulder muscles, and 
the normal expansion of the ribs. 

Careful watch should be kept for asymmetry 
of the two sides, as unilateral or partial paralyses 
of the diaphragm may occur as well as unilateral 
involvement of the intercostal muscles. A fiuoro- 
scopic examination should be obtained if pos- 
sible. 

3. Abdominal muscles: Even with spasm of 
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the posterior neck and trunk muscles great 
enough to prevent flexion of the spine, some idea 
of the condition of the abdominal muscles may 
be obtained through trying some of the following: 

(a) Abdominal retraction, coughing, crying 
and forceful expiration. 

(b) Resisted downward movement of the arm 
from the position of straight arm flexion 
above the face. 

(c) Attempts to draw one side of the pelvis 
toward the ribs while the examiner sup- 
ports the leg in slight flexion and abduc- 
tion. 

(d) Attempts to flex the trunk laterally while 
supported under shoulders by examiner. 

4. Abduction and adduction of legs through 
a limited range of motion, the leg being sup- 
ported by examiner while also palpating the 
muscles. 

5. All foot and toe motions, the knee being 
held in sufficient flexion to relax the tendo 
achilles without pressing on the calf. Guided 
assistive motions and slight tension on the affect- 
ed tendons may be helpful in overcoming the 
initial difficulty in innervation. 

6. The shoulder, arm, and hand tests usually 
done in the lying position, judging the strength 
in sensitive areas by limited range of motion and 
palpation of the muscles. 

7. Very weak function in the hip and knees 
may be demonstrated in side lying position by 
using a piece of masonite or a bed board bridge 
over the lower leg like a breakfast tray to sup- 
port the upper leg. 

(a) Hip flexion and extension: The knee 
should be comfortably flexed throughout, 
and careful fixation given to the pelvis 
to prevent use of back or abdominal mus- 
cles. 

(b) Knee extension—the thigh being held 
firmly in as much extension as comfort- 
able, and the knee flexed just short of 
discomfort for the starting position. 

(c) Knee flexion—with the thigh held firmly 
in slight flexion, and the knee in as much 
extension as possible for the starting po- 
sition. All three hamstrings should be 

palpated. 

In both knee positions, rebound may be al- 
lowed to facilitate the start of the movement and 
give the patient the sensation of function if not 
too painful, but the actual test position should 
allow the leg to remain still before voluntary 
motion is initiated. 

8. Strong abductor muscles may be tested 
working against gravity in both the hip and 

shoulder group. 
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9. The serratus anterior shove of the scapula 
may be watched while supporting the extended 
arm at shoulder level—-as may the muscles con- 
cerned in retracting the scapula. 


Prone LYING 


|. Head extension against gravity usually can 
be obtained—-and often some trunk extension 
as well. 

2. The shoulder, arm and scapula tests usually 
given in prone position—provided the shoulders 
are kept from dropping forward to the bed, and 
complete abduction and outward rotation are not 
attempted when spasm exists in the axillary 
region. 

3. Setting the gluteus maximus—often fol- 
lowed by partial hip extension with weight of 
leg supported. 

4. Partial knee flexion—with or without re- 
sistance. 

5. Knee extension with resistance. 

6. Plantar flexion. 


The examination is not complete without ob- 
servation of the facial muscles, especially in cases 
involving the upper centers. Elevation of the eye 
brows, scowling, opening the eyes wide and clos- 
ing tight, motions of the eye-balls, nostrils, 
cheeks and both lips should be included. Also 
depression of the lower jaw, raising it with force 
for chewing, lateral movements of jaw, and 
tongue movements should be checked. A nasal 
voice and a history of fluid regurgitation through 
the nose indicate some paralysis and sagging of 
the soft palate, which normally should be raised 
to shut off the nasal air passages in swallowing 
and producing certain sounds. While the swal- 
lowing mechanism usually recovers in the early 
stages of the diseases, it may be necessary to 
stimulate the reflex by tongue motions and mas- 
sage of the throat in the convalescent period. 
Stimulation of the soft palate by the patient with 
a tongue depressor, while gazing open-mouthed 
into a hand mirror may be helpful. 

It should be remembered that in poliomyelitis, 
facial paralysis may be “spotty” on the two sides 
of the face as in the rest of the body, and is not 
necessarily in the pattern of other facial pa- 
ralyses. ‘ 

As a final suggestion in the technic of examin- 
ing young children, it may be mentioned that a 
small child often will display a greater amount 
of muscle function when he is encouraged to do 
the familiar motions of putting on his shirt or 
reaching for a toy than when the test is all a 
meaningless business of abducting his arm along 
the bed, for no useful purpose that he can under- 
stand. 
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Active Motions 

As soon as the muscle examination has been 
obtained, the reeducation of the weaker groups 
should be begun, especial attention being paid 
to those which are most necessary to the efficiency 
of the individual, as well as to those which will 
tend to prevent deformity. 

Assistive and Guided Exercises: It is essential 
that insofar as sensitiveness allows, the parts be 
guided through the normal patterns of move- 
ment while teaching the use of the weakened 
muscle. Substitution of stronger muscles should 
not be allowed in the convalescent stage. How- 
ever, there has been a tendency to forget that 
work is necessary to strengthen weakened mus- 
cles, and assistive exercises should merge into 
guided exercises, in which the patient is urged 
to move as much of the weight of the part as 
possible. These may be done with the part sup- 
ported on bed or table at first, and should pro- 
gress to more difficult positions in which the 
muscles function against gravity when they are 
able. Manual resistance can be added whenever 
the designated muscles are able to overcome it 
without having the effort taken over by stronger 
associated muscles. For instance, fair to good 
toe extensor muscles may dorsiflex the foot 
against resistance while a weaker anterior tibi- 
alis drops out of the pattern if resistance is ap- 
plied. The individual muscles rather than the 
group should be considered when the severity of 
paralysis is uneven, and the muscle reeducation 
should be planned to encourage the particular 
functions of the weaker muscles concerned. 
Muscle reeducation may progress faster if carried 
out twice a day. 

Underwater Exercises: A tub of hot water 
should be used whenever possible for the exer- 
cises of sensitive patients with limitation of mo- 
tion for 15 to 20 minute periods, once or twice 
a day. Temperature between 104 to 106 degrees 
F. seems acceptable to most. Progress usually is 
more rapid than with the hot packs alone. The 
support and relaxation from the warm water 
encourage motion. Guided exercises can be car- 
ried out more fully than on the bed, and the 
very weak muscles often can be graded a step 
higher than if the test were done outside the 
water. A large tub of table height should be used 
when possible. Muscle training may be carried 
out on a firm bed if it is not practical to trans- 
port the patient to a tub. 

It is important that the time of a skilled ther- 
apist should not be used in transporting cases 
from ward to tub, and in dressing and drying 
them. A second person also is needed to assist in 
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lifting sensitive patients who must be handled 
with care, 


The presence of a sensitive claw hand will re- 
quire special and early attention if it is to be 
overcome, as it is apt to become fixed. The 
shortening of the finger extensors prevents flexion 
at the proximal metacarpophalangeal joints, and 
a subluxation which is difficult to correct later 
on favors a permanent deformity of the hand. 

Before leaving the sensitive stage, something 
should be said about the need for carrying on 
passive or assistive joint motions for the patients 
who have to remain in a respirator the greater 
part of the day. If they can have the machine 
open at all, that is the time to be sure that mo- 
tions are carried out, because these patients are 
more apt than others to develop stiffened joints 
on account of their restricted position. Often 
there is a considerable amount of muscle power 
in legs or arms which will benefit from treat- 
ment. 

If, however, they cannot be out long enough 
for joint motions, the portholes in the respirator 
should be utilized, and motions carried out 
through the greatest range possible, at least twice 
a day. The patient also should be taught to 
breathe actively in rhythm with the respirator. 
Hot packs may be inserted through the portholes 
and drawn over the affected areas. Shoulder ab- 
duction usually is the most difficult movement to 
obtain, and the nurse should be taught to carry 
cut this motion whenever the machine is opened 
for a few minutes. A footboard and small sand- 
bags or other apparatus should be used to main- 
tain good position in the machine if necessary. 


As the sensitiveness disappears, muscle reedu- 
cation should be increased and should be carried 
on more than once a day, either in bed, on a 
table, or in a pool. 


A pool with water about 94 degrees F. may be 
used instead of the hotter tub and is particularly 
useful in providing a wider choice of exercises 
for weakened wee L of the trunk, hip and shoul- 
der. Sitting erect with the support of the water 
may be a help in correcting a tendency to slump 
sideward, either as the result of instability from 
weakness, or of tight structures. Standing erect . 
and walking between two hand rails stretched 
across the pool can be used before full weight 
bearing is allowed. Training in shifting the 
weight and lifting the leg in a step-motion make 
an excellent preliminary to walking. If poor mus- 
culature makes it impossible to keep a foot on 
the bottom, or if a knee hyperextends badly, a 
temporary galvanized metal splint can be put on 
to obtain the correct position. Exercises carried 
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out in water should be carefully supervised and 
guided to localize the desired movements. 

A regulated period of sitting up in bed with a 
suitable support for trunk and feet will assist in 
lengthening the posterior thigh structures. Sitting 
on the edge of the bed with flexed knees may be 
used as a balance exercise for the trunk and also 
to gain flexibility of the spine. It is important 
that the back be watched for the development of 
lateral deviations. If the patient is unable to con- 
trol this balance, it is too early for him to be 
sitting up. 

Standing for balance, foot placings, the use 
of crutches to avoid the development of unneces- 
sary bad habits and to relieve strain, and limited 
walking are part of the convalescent treatment. 

Many cases reach this stage at the time of 
their discharge from the hospital after the two 
weeks isolation period which is required in Mas- 
sachusetts. 

It is very important that the parents should 
receive careful instructions in the whole routine 
of the patient’s daily program especially regard- 
ing the amount of activity permissible, as well 
as being taught a routine for stretching the struc- 
tures which have been tight, and strengthening 
the weakened muscles. 

It has been found that tightness tends to recur 
in the posterior structures if flexibility work is 
discontinued too soon. A hot tub bath daily fol- 
lowed by the routine of head flexion, trunk 
flexion, straight leg raising, dorsiflexion of the 
ankle, with stretching of plantar fascia, and toe 
manipulation if indicated, and heel to buttocks, 
usually will maintain flexibility in the case with 
slight involvement, but stretching of the hip 
flexors and tensor fascia and any other tight 
structures should be continued as well. 

If weight bearing is allowed, care should be 
taken to see that patient and parent understand 
the position of the feet, knees, pelvis, and the 
other points that are necessary to attain good 
balance and good posture. 

It also is desirable to teach a good walking 
mechanism before the patient goes home, unless 
it is feared that too great activity will be allowed 
when he is freed from the restrictions of the hos- 
pital. It is not uncommon to have patients show 
‘a definite drop in supposedly good muscles after 
returning home to unrestricted activity. Unsuper- 
vised hand activities also may be harmful if 
practiced for several hours a day to compensate 
for other restrictions. In the case of weak thumb 
opponens and abductor brevis, the flexors and 
abductors often substitute to perform the activity, 
using the thumb in an abnormal position 
which is distinctly detrimental to the recovery of 
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normal function: The same activities could be 
helpful if performed with the thumb in good posi- 
tion for a limited time. Sometimes a light thumb 
splint will make possible greater use of the hand 
with safety. 

If crutches are advised by the physician, good 
walking rhythm should be taught. The parent 
should be cautioned against allowing swinging 
through for speed at this stage of progress, or 
hitching up the side of the pelvis to clear the 
floor more easily. Proper weight bearing instruc- 
tion should be given to lessen pressure in the 
axillae, and special exercises may be added to 
strengthen the arm and shoulder muscles. 

Convalescent patients should be seen at fre- 
quent intervals in order to change the exercises 
as the muscle picture changes, and in order to 
check on the correctness of the technic of the 
daily exercises if carried on at home by a mem- 


ber ot the family. 
Ill. Carontc or Resmuat STAGE 


Types 

A. The case without braces or other support, 

and only a small amount of residual paralysis. 

These are the cases that are likely to be over- 

looked sometimes to their detriment. Supervision 
or check-ups should be continued although at 
longer intervals than necessary in the convales- 
cent stage. 

The following are conditions most frequently 

found: 

1. Tight structures such as heel cords, plantar 
fascia and cock-up toes. There may be sev- 
eral causes: 

They may have been incompletely 
stretched to their normal length in the 
early months following the onset, or may 
have been favored by faulty weight bear- 
ing shoes, or a slight residual weakness 
of the dorsiflexors of the foot and the 
flexors of the metacarpophalangeal joints 
of the toes. It is not uncommon to find 
an equino-cavus foot developing some 
years later, with contracted extensor ten- 
dons, and tendo achilles, plus gradual 
weakening of dorsiflexion, and sometimes 
of eversion power, if the medial band of 
the fascia is particularly tight. The foot 
gradually becomes unstable and painful. 
Stretching of the tight structures and re- 

sumption of regular exercises for the weak- 
ened muscle groups together with shoe 
correction may, if taken in time, prevent a 
crippling disability. 

2. A story of an increasing limp may be heard 
on the check-up, and a muscle examination 
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may show a definite drop in muscle gradings 
over several yeas time. In some cases this 
is undoubtedly due to the fact that muscles 
which had suffered a loss of some of their 
units were nevertheless strong enough to 
meet the test of functioning against gravity 
and resistance, and the requirements of the 
child’s body at a younger age, but the re- 
maining neuro-muscle units could not keep 
up with the increasing size and weight of 
the individual. 

The institution of resistive exercises de- 
signed to hypertrophy the affected muscles 
may prove of benefit. The correction of 
faulty body mechanics to lessen strain and 
a period of gait training to overcome the 
habit pattern of the limp also should be 
instituted to give the patient consciousness 
of the most efficient use of his body. 


3. In some instances it will be found that dis- 


continuing the daily muscle training and pre- 
cautions of the convalescent stage have com- 





Figure 1. 


bined with overstrenous activities of some 
particular nature to produce an increasing 
disability. There were many instances of in- 
creased muscle weakness after basic train- 
ing in men considered practical recoveries 
from poliomyelitis at the time of their initial 
physical examinations for military service. 


. The development of an increasingly severe 


scoliosis must be watched for and guarded 
against during the years of growth, as slight 
curves may increase quite suddenly. 
Stretching procedures such as head sus- 
pension and hanging and active and perhaps 
forcible exercises for lateral flexibility of 
the spine should be given if the trunk mus- 
culature is good enough to maintain an 
improved position without slumping into 
greater curvature—or if a brace or jacket 
of some kind is worn to hold the position. 
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Otherwise trunk exercises should be re- 
stricted to symmetrical exercises designed to 
develop the strength of the trunk muscles, 
plus a shifting of the weight or balance to 
the opposite side from the curvature. Asym- 
metrical work and increased flexibility are 
dangerous unless the trunk is carefully held. 

B. Chronic Cases with Severe Residual Paralysis 

This group should not be dismissed from the 
physical therapy program without further con- 
sideration in spite of the fact that no particular 
increase in muscle strength is to be expected in 
the severely paralyzed muscles. Their treatment 
may fall under the following headings. 


1. Functional Training: This includes getting 
in and out of a chair the best way; going up 
and down stairs; getting into cars and buses; 
using a kitchen unit, and the other equip- 
ment of home, school or job (Figs. 1 and 
2). 

If treatment in the convalescent stage has 
been adequate, there should be no sharp 
break or change in the program. Disabilities 
will have been recognized, and a start will 
already have been made in teaching the pa- 
tient to become independent—walking with 
some type of supports if necessary. The mus- 
cle examination sheet will be supplemented 
with another chart, which consists in effect 
of a breakdown of a day’s activities, into the 
movements necessary to produce an indi- 
vidual, dressed and fed, moving by his own 
efforts around his house—and performing 
the activities at home and outside which are 
natural to his or her position in the com- 
munity. Many of the handicapped will devise 
ways of doing many of these activities with- 
out the help of a physical therapist. Others 
will sit back to be waited upon, unless they 
are given confidence and are helped by the 





Figure 2. 
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most detailed instructions on how to hold 
their balance and move about. Detailed de- 
scriptions of different methods of crutch 
walking and other activities have been very 
clearly given by Deaver and Brown* so it 
seems unnecessary to go into the mechanics 
of different methods here. However, it may 
be said that so many of the poliomyelitis 
cases who are equipped with two long braces 
and crutches also have such great weakness 
of shoulders, arms, hands, trunk and neck 
that it is necessary to figure out not only 
how they can do it, but how they can do it 
in a way which will tend either to strengthen 
weakened muscles, or will not increase an 
unbalance of power which may lead to de- 
formity. Inability to control a crutch is not 
always a barrier, for straps can be attached 
to hands and shoulders, and triceps-bars 
may reenforce weak elbows. In the tripod 
position, a pair of webbing straps fastened 
between the top of the braces and a corset 
may enable the person to maintain his bal- 
ance, by reinforcing the gluteal muscles. 
This is particularly useful where some an- 
terior flexion contraction exists. 

At this time there may be justification for 
teaching compensatory movements and 
building up new neuromuscular patterns to 
substitute for the action of muscles in which 
no further return of power can be expected. 


. Exercises designed to hypertrophy the func- 


tioning units of partially paralyzed muscles 
may still be included in the program. Less 
attention need be paid to fatigue than for- 
merly, and resistive exercises for the more 
important muscles may prove worthwhile. 
Even if no spectacular gain in strength may 
be expected in severely paralyzed muscles 
which have been under constant treatments, 
exercise is still necessary to maintain maxi- 
mum efficiency. Stretching of tight structures 
is still important in minimizing deformities. 
Massage may be indicated if circulation is 

or. 

erhaps the chronic poliomyelitis patient dif- 
fers from other chronically disabled indi- 
viduals but it seems to us that it is still 
important how he does things, as well as 
that he do them. For this reason we use 
the phrase functional training, and empha- 
size “gait training” after the individual is 
fully capable of getting around at good 
speed. In fact we frequently reduce his speed, 


ive him a crutch or cane to improve his 
alance, and train him to overcome bad 
habits with some compensatory mechanisms. 
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This is done partly to improve the individ. 
ual’s appearance by making a limp less 
noticeable and awkward, and partly te 
lessen the strain and fatigue from faulty 
mechanisms. As an additional effect, we 
‘ sometimes find that a definite gain in muscle 
sirength results from the proper use of mus- 
cles like the abductors or the flexors. 

Weakness of the abductor muscles usually re- 
sults in a sharp lurch of the body toward the 
affected side whenever the weight is taken on 
that leg. This shifting of the weight to the weak 
side makes it unnecessary for the abductor mus- 
cles to tighten and hold the pelvis over the femur 
during the period when the opposite leg is off 
the floor. At this point the opposite side of the 
pelvis would tend to drop down if it were not 
held steadily or balanced over the weight bearing 
leg. Much the same mechanism is present when 
the trunk is tilted diagonally backward in the 
presence of weakness of the hip extensor muscles 
as well as the abductors. Here the trunk would 
tend to fall forward if it were not for the sharp 
displacement of the weight backward. 

Both of these limps are awkward and tiring 
and tend to produce strain. We train the individ- 
ual to carry a cane or crutch on the opposite 
side and place it on the ground at the time of 
stepping on the weak leg, thus distributing the 
weight evenly between the cane and the weakened 
leg. We then give them the feeling of tightening 
the weak abductors to pull the iliac crest over 
femur and hold it there while lessening the 
weight on the cane. This may be practiced first 
with both feet on the floor, then with the opposite 
foot raised slightly from the floor, and gradually 
progressing through foot placings with the same 
pelvic control to walking without the cane. A 
full length mirror is essential to give the picture 
of a controlled body. Walking with sideward 
steps, with the hands on a rail, can be used for 
repetition of the motion of pulling the pelvis over 
the leg following the movement of abduction of 
the leg which should be performed by sliding 
the foot along the floor without allowing the body 
to be tipped to the opposite side. 

As bad limps are seldom the result of weakness 
of only one muscle group, the other factors must 
be taken into consideration. A weak calf group 
with relaxed heel cord exaggerates the effect of & 
gluteal limp. Emphasis on getting the weight 
somewhat forward without allowing hyperexter 
sion of the knee, and a slight exaggeration of 
hip and knee flexion elements, along with dowh 
ward pressure on the forefoot in the take-off for 
a step may be of assistance. Each of these points 
in the analysis of the gait then becomes an exer 
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cise to be practiced. 

As in table exercises, guided motion is a help 
to learning, and the physical therapist often must 
correct the foot position with her hands. To 
lessen the strain on the instructor, while the pa- 
tients are learning control, some of our therapists 
are using the long cue pusher of shuffleboard to 
brace or guide the foot position; later on this 
assistance becomes unnecessary, just as the care- 
ful adjustment of the height of the seat and of 
the arms of the chair used in the early days of 
learning to sit down and rise independently 
usually become unnecessary when the skill has 
been acquired. 

After an acceptable gait mechanism has been 
learned, there is a natural progression with chil- 
dren to a carry-over of the balance and control 
into games and other activities. Normal children 
are carefully taught the correct stance, rhythm 
and form of different athletic activities, often 
with a temporary loss in their scoring ability. 
They practice these technics assiduously, and the 
skill acquired becomes a habit pattern resulting 
in better efficiency in the game. We recognize that 
sometimes a later period of practice is again 
desirable, as when a slice suddenly develops in 
our own golf and may send us hurrying to the 
professional for advice on how to correct it. 

It does not seem unreasonable to expect handi- 
capped children to devote a similar amount of 
practice and attention to the coordination of their 
movements in order to enable them to enjoy 
themselves without putting unnecessary strain on 
hyperextended knees and weak heelcords. Em- 
phasis on getting the weight on the forward leg, 
with perhaps some degree of knee flexion in 
activities which involve throwing forward or 
tossing a ball, dart, ring, etc., may make it easier 
to prevent the bad habit of settling back on the 
leg with a hyperextended knee, while throwing 
in an awkward fashion from the arm and upper 
trunk only. Bowling may become a helpful activ- 
ity from the therapeutic standpoint instead of a 
harmful one. Instruction in placing the foot on 
the pedal and the proper method of pushing on 
a bicycle can make the difference between an 
activity which stretches out a heel cord, or one 
that strengthens it. The proper method of picking 
up objects from the floor often is taught to indi- 
viduals subject to low back strain in order to 
prevent acute pain. It also can be taught in games 
to lessen the strain in poliomyelitis cases on other 
weakened areas which may become unstable, and 
eventually painful, if not with the dramatic force 
of a low back spasm. ‘ 

Functional training is a matter of endless at- 
tention to detail and control but it can be made 
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very enjoyable, as well as very worthwhile, by 
an ingenious adaptation of the games, dances and 
hand activities which should be in the armamen- 
tarium of every physical therapist. It is especially 
difficult to generalize about the hand activities 
used in functional training, because such careful 
analysis of the muscle involvement affecting the 
thumb and individual fingers is necessary in 
selecting the motions which will be helpful. Un- 
fortunately the pattern of involvement is apt to 
be such that the activities which are very useful 
when joint flexibility is the aim of treatment are 
not suitable when it is desired to utilize only the 
weaker muscles. Persistence of the flexor muscles 
is apt to result in their use to the exclusion of 
weaker intrinsic muscles, unless the hand is care- 
fully guided or assisted while working. Finger 
painting can sometimes be used successfully in 
cases of interossie weakness. 

Finally we come to the functional and gait 
training of postoperative cases, especially those 
who have had muscle transplants performed. The 
early physical therapy in the care of transplants 
usually is well understood: care in maintaining 
the postoperative position to avoid early stretch- 
ing; heat and light massage to improve the nutri- 
tion and lessen stiffness following the use of a 
plaster cast; patient reeducation of the muscle 
to function in its new position are all carefully 
administered. The trick of encouraging a muscle 
to take part in its new function by allowing a 
few movements in the direction of its original 
action often will reestablish innervation which 
appears to have been inhibited by the surgery 
and immobilization. 

The next step is to teach conscious innervation 
of the transplant in its new function while carry- 
ing on the reflex pattern of walking. A transplant 
which dorsiflexes strongly in a table exercise 
may be completely inactive in walking, unless 
special attention is paid to its use in combination 
with the other muscles concerned. 

Even though this acquired function may ap- 
pear to be a part of the habit pattern over a 
considerable length of time, it may become nec- 
essary to have a retraining period at some later 
date. It is not uncommon to find that the learned 
skill is lost unless sufficient attention is paid to it 
to keep it in the pattern. 


BrsLiocRAPHY 


1. Green, William T.: The Treatment of Infantile Paralysis. 
The American Academy of Orthopaedic Surgeons — Lectures 
on Regional Orthopaedic Surgery and Fundamental Orthopaedic 
Problems. J. W. wards, Ann Arbor, 1947, 

2. Legg, Arthur T., and Merrill, Janet B.: Physical Therapy 
in Infantile Paralysis. Principles and Practice of Physical 
Lea W. F. Prior Co., Inc. Hagerstown, 1932. 

3. ver, George G., and Brown, Mary Eleanor: The 
Challenge of Crutches. Institute for the Crippled and Disabled, 
New York, 1946. 








Muscle Testing: 


A Discussion of the Importance of Accurate Muscle Testing 


Robert L. Bennett,:M.D. 


A muscle strength test is an evaluation of the 
patient’s ability actively to contract a muscle or 
a group of muscles against known resistance. 
Various types of muscle tests have been developed 
since Robert Lovett, in 1912, first experimented 
with different types of tests and methods of re- 
cording the results. The tests that we now use 
employ gravity and manual pressure as the known 
resistance. These tests have been greatly refined 
during the past thirty-five years, and, in the 
hands of skilled and experienced physical thera- 
pists, are consistent and reliable in their accuracy. 

It is not the purpose of this paper to discuss 
the various technics employed in muscle testing 
but rather to point out the importance of muscle 
strength testing to the physician, so that the 
physical therapist can better appreciate the re- 
sponsibility that she must accept in carrying out 
muscle testing. 

The physician uses a muscle test to assist him 
in five different ways 


1. In diagnosis—An accurate muscle test can 
be of great assistance in the differential diagnosis 
of various peripheral and spinal cord lesions. 
In peripheral nerve lesions, the test can be of 
definite assistance in localizing the position of 
the lesion. For example, it is possible to demon- 
strate by muscle testing that the lesion is in the 
radial nerve rather than the posterior root of the 
brachial plexus simply by an evaluation of the 
muscle groups involved. An accurate muscle test 
also could show equally well that a particular 
lesion could not possibly be in one of the peri- 
pheral nerves but actually must be in the spinal 
cord itself. 

2. As a record of neuromuscular skeletal status, 
progress, and prognosis. As used today, the mus- 
cle test sheet tells us more than simply the strength 
of individual muscles. There should be spaces 
provided on the sheet to indicate outstanding 
deformities of bodily segments, spasm, spasticity, 
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contractures of muscle, limitation of joint mo- 
tion, etc. In this way, the muscle test sheet be- 
comes a record of the actual status. of not just 
the muscular but also of the neuromuscular and 
skeletal systems. Repeated muscle tests also show 
us the progress of treatment and allow us to form 
a reasonable expression of prognosis. It might be 
well to state here that a muscle test should be 
“cold-blooded.” It is only human for the physical 
therapist to want her patient to show increased 
strength with each muscle test. There is, there- 
fore, a perfectly understandable temptation to 
increase the muscle strength even a half-step, so 
that the over-all picture looks better. This is a 
dangerous practice and must not be permitted. 
It probably would be of some advantage to have 
a physical therapist not directly connected with 
the individual patient’s treatment give all muscle 
tests. However, this is not always a practical 
solution, and it must be remembered that only 
the very highest skilled technician may be able 
to evaluate accurately the muscle strength of in- 
dividual patients (particularly young children) 
without having worked with that patient for 
some little time beforehand. It would certainly 
be wise to have a second physical therapist, with- 
out reference to previous muscle tests, repeat all 
tests at periods when important decisions are 
likely to be made. 

3. In prescription of muscle reeducation—lt 
should be obvious that no really accurate pre 
scription of muscle reeducation can be made 
without a thorough knowledge of the str 
of the individual muscles that will come un 
treatment. It is, of course, wise for all physicians 
to do their own muscle tests or at least be able 
to check accurately the important muscle groups 
in a bodily segment. However, in clinics, where 
large numbers of patients are seen, this may be 
an unnecessary and time-consuming job if the 
physician can rely on the accuracy of his phys- 
ical therapist. It is equally true that a muscle 
test is of value to the physician only if he has a 
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basic knowledge of functional anatomy and can 
read the muscle test. In this regard, it would be 
a great step forward if a single classification of 
muscle strength rating was agreed upon and used 
thrdughout our country. 


4. In determining accuracy of treatment. In 
dealing with motor nerve lesions of the spinal 
cord, such as seen in acute anterior poliomyelitis, 
we can reasonably expect that all muscles in a 
bodily segment will be involved to more or less 
the same extent. Certainly our present method of 
treating poliomyelitis, which allows us to pre- 
pare the patient early for motion and follow this 
with intensive muscle reeducation, has shown us 
that, under this type of treatment, all muscles 
in a bodily segment respond at about the same 

«yate. Certainly the difference in strength of adja- 
cent muscles is not greater than one and one- 


_ half steps. Therefore, it is possible, by closely 


watching repeated muscle tests of the individual 
patient, to determine the over-all effectiveness of 
treatment by observing the distribution of return 
of muscle strength. If all muscles in the bodily 
segment under treatment respond at approxi- 
mately the same rate, it may be assumed that 
the treatment has been effective and wisely car- 
ried out. If, however, marked differences exist in 
adjacent muscles of a bodily segment, it suggests 
that treatment has been inadequate, haphazard 
motion has been permitted, and coordination not 
established. 


5. As a basis for corrective surgery. An ac- 
curate muscle test is of the utmost assistance to 
the orthopedic surgeon in determining the type 
of corrective surgery best fitted for his patient. 
Here again, it obviously is wise for the ortho- 
pedist to do his own muscle test before making 
up his mind about a certain corrective procedure. 
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However, when reviewing large numbers of cases, 
he must rely on the general accuracy of the phys- 
ical therapist’s muscle test and perhaps test per- 
sonally only the one or two muscles that he might 
be considering for transplantation. If, however, 
the other muscles in the bodily segment or adja- 
cent segments are weak and provide no stabiliza- 
tion of that segment, the entire operation might 
be a failure even though the individual muscles 
transplanted might have been of sufficent strength 
when considered alone. 

It is difficult to overstate the value of a reliable 
muscle test, particularly to the physiatrist apd 
the orthopedist, but we must realize also what 
muscle testing means to the physical therapist. 
The ability to do consistently accurate muscle 
testing should be a basic requirement of all phys- 
ical therapists. To perform such a test requires 
first, a thorough knowledge of functional anatomy 
and kinesiology, and second, the ability to make 
this patient understand what is expected of him. 
The whole field of muscle reeducation and thera- 
peutic exercise is based on these abilities. If a 
physical therapist’s muscle tests are not accurate, 
it reveals either one or both of two very serious 
faults; that she does not know functional anatomy 
and kinesiology and/or she is not able to get 
her patient to do what she wants him to do. It 
might, of course, also mean she is irresponsible 
and careless in her work. With any one of these 
faults, the physical therapist loses her value to 
both the patient and the physician. She is a dan- 
ger to both as well as to the field of physical 
medicine and physical therapy. Unless physical 
therapists can do more than turn on a heat lamp 
or a diathermy and give a massage, there is no 
justification for long years of training and the 
responsible position in medicine that she should 
hold after such training. 





Muscle Reeducation: 


A Brief Discussion of Some of the Basic Principles 


Rebert L. Bennett, M.D. 


Before listing certain basic principles of mus- 
cle reéducation, it is important to review the 
objectives and indications for muscle reeduca- 
tion as well as the types of movement and the 
indications for the use of these movements in 
muscle reeducation. 


_—__. 


Director, Georgia Warm Springs Foundation, Warm Springs, Ga. 


OBJECTIVES AND INDICATIONS FOR 
Muscie REEDUCATION 


1. To obtain or regain the ability to contract 
voluntarily individual muscles or muscle 
groups. This objective has for its main—in-. 
dications : 

(a) Lower motor neuron and peripheral 
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nerve lesions resulting in paralysis or 
paresis of muscle groups. 

(b) Psychomotor dissociation, as following 
long immobilization or hysteria, ete. 


2. To obtain or regain coordinate and effective 
patterns of motion. This objective is of par- 
ticular importance in: 

(a) Lesions in the motor areas of the cen- 
tral nervous system, as for example in 
cerebral palsy, multiple sclerosis, polio- 
myelitis, ete. 

Faulty use of normal musculature as 

in the feet or in the spine. 


(b) 


3. To regain or increase strength in individual 
muscles or groups of muscles. The particular 
indications for this objective are: 

(a) Lower motor neuron and peripheral 
motor nerve lesion. 

(b) Diffuse weakness of bodily segments. 

(c) Faulty balance of muscle strength in 

upper motor neuron lesions. 

Faulty balance of normal musculature 

as seen in poor posture or weak feet, 

ete. 

(e) To support weakened supportive tissue 
—as in loss of the cruciate ligament of 
the knee, ete. 

4. To regain or increase endurance in individ- 
ual muscles or groups of muscles. This ob- 
jective is to be achieved in 
(a) Lesions in the motor areas of the cen- 

tral nervous system, cerebral palsy, 
poliomyelitis, and peripheral nerve in- 
juries. 

(b) Following long periods of inactivity. 


(d) 


Types oF MOVEMENT AND THE INDICATION FOR 
Eacnh MoveMENT In Muscie REEDUCATION 


All physical therapists are well acquainted with 
the types of movement. The outline below is in- 
tended to indicate the particular application of 
the various types of movement rather than to 
discuss the technics of each type. 


1. Passive Movement. This is the earliest 
movement used in muscle reeducation. It 
is of very particular importance because of 
its four major effects. These effects are as 
follows: 


(a) Passive movement is used to restore 
or maintain normal joint mobility. 
Passive movement assists in increas- 
ing arterial flow in the involved seg- 
ment, and, more particularly, assists in 
the venous and lymphatic drainage of 
that segment. 


(b) 
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(c) Passive motion assists in the restora- 
tion or maintenance of awareness of 
normal motion. 

Passive motion stimulates flexion and 
extension reflexes. In this way, it might 
demonstrate the first indication of a 
physiologic connection between the 
muscle and the spinal cord. 


Where marked limitation of motion exists in 
involved segments, it may be necessary to apply 
forced passive motion to increase the range of 
the involved joint by stretching contractures of 
the muscles and/or the periarticular tissues. It 
must be realized that passive forced motion is 
not nearly as effective as active assistive stretch- 
ing. 

2. Active Movement— 

(a) Active assistive movement: This con- 
sists of voluntary contraction of sub- 
maximal strength, augmented and di- 
rected by the physical therapist. This is 
an extremely difficult motion to per- 
form correctly and requires complete 
understanding and cooperation be- 
tween the physical therapist and the 
patient. If the physical therapist moves 
the bodily segment under treatment too 
rapidly, the patient may not feel the 
pull of his voluntary contraction and 
lose much of the benefit of active as- 
sistive motion. If, on the other hand, 
the physical therapist moves the in- 
volved segment too slowly, she creates 
a resistance which might be too great 
for the weakened voluntary contrae- 
tion of the muscle to overcome and re- 
sult in a jerky and irregular contrae- 
tion on the patient’s part. Active assis- 
tive motion is a natural outgrowth of 
passive motion, but it is to be em- 
phasized that active assistive motion 
must not be attempted until reflex con- 
traction indicates that there is good 
possibility for the patient to contract 
actively the muscle under treatment. It 
is not only a waste of time, but actually 
dangerous to encourage the patient to 
attempt voluntarily to contract a mus 
cle when no physiologic connection 
exists between the spinal cord and the 
muscle. These attempts will only result 
in serious incoordination and the de 
velopment of faulty patterns of move 
ment. Active assistive movement is used 
to permit full range of motion in all 
planes in the presence of weakness so 


(d) 
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great that this motion could not be ac- 
complished by the patient alone, and/or 
assist the correct synchronization or 
coordination of muscle action, and/or 
increase the strength of severely weak- 
ened muscles when the segment cannot 
be positioned to eliminate gravity and 
friction. 

Active free movement: This movement 
may be with the aid of gravity, or 
a with gravity and friction eliminated, 
or against gravity but no other force. 
It is used mainly to increase endurance 
by high repetition and/or as part of 
the program to increase strength where 
the muscle is too weak to contract 
against further resistance. 

Active resistive movement: Following 
the achievement of active free motion, 
we naturally progress to active resis- 
tive movement which is voluntary con- 
traction of the involved muscles against 
a known resistance such as weights, 
springs or manual pressure. Obviously, 
active resistive motion is used to in- 
crease strength and bulk of muscle 
and/or endurance against resistance. 


With particular reference to the above objec- 
tives and indications for muscle reeducation, and 
appreciation of the types of movement and the 
indications for their use, the following ten prin- 
ciples are set forth. It must be thoroughly under- 
stood that they are not listed in the order of 
their importance, but rather in the order in which 
we might usually expect to encounter them. 


= 


{c 


Ten PrincipLes oF MuscLe REEDUCATION 


First Principle: The patient must thoroughly 
understand what is being done and what is ex- 
pected of him. Patient cooperation is essential 
to good results in muscle reeducation. It should 
be evident to all of us that the more thoroughly 
the patient understands the various routines that 
make up his treatment program, the better he can 
respond to this program. 

Second Principle: No attempt should be made 
to initiate active motion until painless, passive 
motion is possible through a functional range in 
all of the bodily segments taking part in the at- 
tempted motion. It should be obvious that co- 
ordinate action of muscle groups is not possible 
when movement of the bivalved segments causes 
pain or is limited by contractures of muscle or 
of joint. It is not only a waste of time, but may 
actually endanger the patient’s final outcome, if 
active motion is encouraged at a time when this 
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motion causes pain or can be achieved only with 
substitution and faulty patterns of motion. It is 
to be noted that it is not necessary to wait until 
motion is possible through a complete arc, but 
rather through a functional one. This means that 
sufficient motion must be possible in the segments 
taking part in the planned movement to allow 
their effective and coordinate use. 

Third Principle: The physician (or physical 
therapist) must have good reason to believe that 
his patient can perform the motion that is under 
consideration. To urge repeatedly that the pa- 
tient attempt voluntarily to contract flail muscles 


-not only is discouraging to the patient but usually 


results in substitution of intact muscle groups 
and the development of faulty patterns of mo- 
tion. As indicated above, one of the primary 
values of passive motion is that with passive mo- 
tion properly administered, we are stimulating 
both flexion and extension reflexes which, when 
present, indicate that there is a physiologic con- 
nection existing between the muscle and the spinal 
cerd: Tt is only after passive motion results in 
some tension of either flexor or extensor groups 
that we can begin active assistive motion. If 
tension develops in muscle groups either on 
flexion or extension, it must mean that there has 
been a return of conductivity in the axons be- 
tween the spinal cord and that muscle group. 
It is then that we have reason to believe that 
with proper focusing the patient should be able 
to direct effective impulses to that muscle. If pas- 
sive motion reveals no development of tension 
in muscle, then we have little reason to believe 
that the patient by voluntary attempt will be able 
to contract the muscle, 


Fourth Principle: All motion must follow as 
nearly as possible a normal pattern. This means 
that from the very first movement, all motion, 
whether passive or active, must be within the 
normal planes of motion of the involved seg- 
ment. If two or more segments take part in a 
motion, their combined movements should simu- 
late as nearly as possible normal patterns of 
motion. For example, in passive motion, if flexion 
is applied to the hip, the knee also should be 
flexed; when the hip is extended, the knee should 
be straightened. This combined movement would 
thus simulate a normal walking pattern. 

Fifth Principle: The segment controlled by the 
muscle group under care should be carried 
through as complete a range of motion as pos- 
sible. It is by this means that a smooth, sus- 
tained contraction is obtained by the proper 
assistive and supportive motion. However, this 
does not mean that, a short are of motion never 
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should be used, but rather that a short arc 
should be used only when indicated to focus the 
patient’s attention on weak phases of the com- 
plete motion or specifically to activate individual 
muscles. The long are tends to coordinate all 
muscle groups taking part in a movement and 
results in more coordinate segmental action. 


Sixth Principle: Coordination must be estab- 
lished before any attempt is made to increase 
strength or endurance of a bodily segment. This 
could well be called the most important principle 
of muscle reeducation. Incoordinate strength of 
individual muscle groups in an involved segment 
can seriously handicap the functional capacity of 
that segment. It is only by meticulous coordina- 
tion of involved muscle groups that we can pos- 
sibly hope to bring these muscle groups back to 
their highest efficiency. After coordination has 
been established, then specific strength building 
exercises can be applied to individual muscle or 
muscle groups. It is by this phase of muscle re- 
education that physical therapy must demonstrate 
its value. Unless the physical therapist can teach 
the patient to use the right muscle at the right 
time and to bring together all muscle action into 
effective use, physical therapy has failed in its 
most important objective. It is only by achieving 
a high degree of coordination that a patient can 
accomplish normal activity with far less than 
normal numbers of muscle fibers. 


Seventh Principle: Exercise must be carefully 
graded. It is only by very careful grading of 
activity that our patients will continue to improve 
in strength and endurance as well as in coordina- 
tion. Experience has long shown us that continued 
attempts at activity beyond the possible achieve- 
ment of muscle groups result in actual loss of 
muscle strength in those muscles. One of the most 
common violations of this example is the weak- 
ness of the gastrocnemius-soleus group that re- 
sults from weight bearing at a time that the 
strength in these groups is insufficent to support 
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the weight of the body and propel it forward in 
walking. In many instances, the author has seen 
abrupt drop of strength from “fair plus” to 
“poor” rating, when the patient is permitted ac- 
tivity beyond the power of this calf group to 
sustain. It is only by rest and gradual resump- 
tion of activity that the strength of this group 
can be brought up to its former level. 


Eighth Principle: Imbalance of muscle strength 
is not dangerous if coordination is established. 
This principle holds true, however, only when thg 
weaker of the opposing groups is at least “poor 
plus” in rating. When a bodily segment is co- 
ordinated, it means that all muscles making up 
that segment contract with sufficient intensity 
and with force of sufficient duration to carry out 
a normal pattern of motion. In every normal 
bodily segment there are muscles of widely dif- 
ferent potential strength. 


Ninth Principle: Fatigue is not dangerous un- 
less when fatigued, incoordination or substitu- 
tion results. Actually, in order to bring about in- 
crease in strength and endurance, intense and 
prolonged activity is necessary. This increased 
activity, and the fatigue that accompanies and 
follows it, is not dangerous unless the activity is 
carried to a point where that activity can be con- 
tinued only by incoordinate or substitute motion. 


Tenth Principle: Patient must be thoroughly 
instructed in his activity between periods of daily 
treatment. The care of any individual in the con- 
valescent stage of any neuromuscular disease is 
a twenty-four hour a day job. All of his activities 
during this twenty-four hour period should be 
carefully advised. Faulty rest positions and hap- 
hazard activity can very quickly nullify even the 
finest type of muscle reeducation. It is useless to 
insist tediously and meticulously on coordina- 
tion of muscle action during the period of phys- 
ical therapy treatment and then allow the patient 
uncontrolled activity during the other twenty- 
three hours of the day. 
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The Value of Pool Therapy 


Charles LeRoy Lowman, M.D. 


The value of pool therapy has long been rec- 
ognized as applicable to a variety of conditions 
and especially as a safe, early treatment after 
poliomyelitis and postoperatively. The best re- 
sults are obtainable from this underwater therapy 
when used in an institution whose physical thera- 
pists are specially trained in hydrogymnastic 
technic. 

Benefits to the poliomyelitis patient include: 
(1) physical and (2) psychosocial. The physical 
results are obtained through the effects on the 
nervous system; the cardiovascular system; the 
muscular system. The psychological effects are 
obtained by capturing interest and giving emo- 
tional outlet. 

Nervous System: The sedative influence of heat 
on the nervous system tends to allay muscle spasm 
and hypertonus of the acute stage of poliomyelitis. 
All soreness and pain in muscles and joints is 
evidence of sensory irritation; hence, heat, and 
especially moist heat, favors relaxation of muscle 
tension. (Increased muscle tension increases 
intra-articular pressure which, if painful, reacts 
on muscles and promotes a vicious circle.) 

Cardiovascular Effects: The hydropathic ef- 
fect of pool work on the circulatory mechanism 
of poliomyelitics is important. An average pool 
temperature of 96 degrees produces a vasomotor 
effect of dilatation of the capillary beds which de- 
termines blood to the periphery and thereby re- 
lieves venous stasis and congestion in other areas. 
Although not as markedly as hot packs, this 
hydropathic effect of pool treatment probably re- 
lieves a certain amount of cerebrospinal conges- 
tion in early poliomyelitis. 

Patients and their attendants often have told 
us that after a pool treatment a paralytic’s brace 
straps cannot be fastened as tightly as before. 
Due to increased blood volume, the legs are 
actually larger. 


Moist heat is not only more penetrating than 
dry, but also has a biophysical effect. Venous 
blood returns to the heart and lungs chiefly by 
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means of certain pumps. A slight return is due 
to pressure from the heart via the arteriole capil- 
lary, but the pressure, even in the normal per- 
son, is slight. The other pumps are chiefly the 
diaphragm and the action of extremity muscles. 
The downward thrust of the diaphragm builds 
up intra-abdominal pressure when resisted by 
the spring action of the rib cage and the tonus 
of the abdominal wall musculature. This pressure 
forces the venous blood up to the heart to be 
returned to the lungs, where blood toxins are 
eliminated and fresh oxygen is brought in. 

The muscular pump in the extremities affects 
the veins and lymphatic channels directly by com- 
pression during muscular contraction. This pres- 
sure is exerted within the muscles, on the vessels 
that lie between them, and between the muscle 
bellies and the enveloping nonelastic fascial en- 
velopes that surround them. During contraction 
the muscles shorten and their lateral diameters 
increase, thus producing pressure. In poliomye- 
litis cases with weakened, relaxed abdominal wall 
from paralytic and disuse atrophy, the diaphrag- 
matic pump function is seriously disturbed. y 4 
the extremities, when any muscles are weakened, 
atrophied or paralyzed, the pressure normally 
existing under contraction is diminished. In con- 
sequence, varying degrees of circulatory stasis 
occur because these pumps are inefficient. 

Now, under water, according to a law of 
hydraulics, pressure on any submerged body of 
so much per square inch varies according to 
density and depth. Therefore, underwater ex- 
ercise of a paralytic reestablishes the compres- 
sion which helps to make the above-mentioned 
ony effective. In cases in which there 

as involvement of the respiratory muscles, 
the chest should not be submerged lest the weak- 
ened respiratory muscles be embarrassed or 
overworked. But the abdomen should be sub- 
merged in order to get the compression and in- 
crease the diaphragm’s effectiveness. 

Consideration of the effects of muscle action 
led to our application of pool work for early 
mobilization in the tacute stage of polio- 
myelitis. Former ieithinn had been that little 
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if any physical therapy, especially massage or 
exercise, should be attempted until all muscle 
soreness had ceased. Believing that the pump- 
ing action described above which helped post- 
operative and joint cases by decreasing the swell- 
ing, congestion, and infiltration of the joint 
components and surrounding tissue, might have 
similar influence on the spinal structure, we 
tried putting some poliomyelitis cases into the 
pool as early as eight or nine weeks after onset 
of disease. Finding that they developed increased 
motion without pain, by 1925 we took all cases 
uncomplicated by kidney conditions into the 
water in the fourth week, immediately post- 
quarantine. 


Checking on the anatomy and physiology in- 
volved, we found that the spinal column and the 
cord are both served by the radicular arteries 
and veins which, according to the old anatomical 
law, also supply the muscles that control the 
column. We reasoned that early actuation of 
back and trunk muscles should improve the cir- 
culation of the spinal cord, lessen its congestion, 
and foster the reduction of the pressure on the 
nerve cells from the products of inflammation. 


After working under this theory for many 
years we had occasion to discuss the matter with 
two of the ranking physiologists of the country. 
Both of these men who are directly interested 
in poliomyelitis approved our practice as emi- 
nently sound. So much for the cardiovascular and 
eliminatory aspects. 


Muscular Effects: The most important effects 
on muscles are obtained through working with 
and against buoyancy. Because of the absence of 
gravity load, a weakened muscle can obtain an 
increased arc of motion with little strain. Polio- 
myelitis patients with muscles so weak that they 
register trace or poor may have quite an ap- 
preciable arc of movement in the water. This 
not only affects the muscle but the joint it moves. 
Still more important, the patient sees and fcels 
the movement and gets an improved sense of the 
motor pattern which he is trying to maintain. 


When a very weak extremity is passively sub- 
mersed and the patient is told to raise it, he 
sees it rise when he makes the effort, often with- 
out realizing that the water’s buoyancy is acting 
as the assisting force. When muscles become 
strong enough, the physical therapist tries to 
get active submergence against the resistance 
of buoyancy. 


When a part is floating and moves laterally 
there is moderate friction against the water which 
varies according to the viscosity. 
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Also important in muscle activity is the use 
of a combination of gravity and no gravity. For 
instance, when a patient lies on the plinth at 
the first inclination, with the legs floating, the 
body is held to the plinth by gravity and be- 
comes the fixed point from which the legs work. 
If trunk stabilizers are weakened so that they 
cannot control the fixation, the body weight will 
control it. Consequently the intrinsic action of 
leg muscles will localize to the point where flota- 
tion starts (in this instance the hip joints). 
Because of such factors and because the body 
and its parts can move in all planes in three 
dimensions, at least 125 to 150 exercises have 
been devised which can be done only in the 


water. 


Psychological Factors: Aside from the im- 
proved morale obtainable by putting a _bed- 
ridden patient into a medium where he can be 
free, there is also, as hinted above, a psycho- 
physiological influence. When the patient accom- 
plishes range of movement which he could not 
demonstrate in bed or on the table, he is im- 
mediately stimulated. He wants to move more; 
in fact, the urge to move seems to be an in- 
herent part of being surrounded by water. In- 
terest and attention are aroused, making for 
better focalization of effort and more positive 
localization. 


For most favorable results no play should be 
allowed during a treatment period. Afterwards, a 
recreational period should be given as a reward. 
Young patients’ eagerness for their pool work 
may be used as a means of discipline. If be- 
havior is unsatisfactory, pool treatments can be 
temporarily withheld until behavior improves. 
Seriously handicapped older patients who have 
had about all that treatments and surgery have 
to offer find “going to pool” a red letter hour. 
The brief period when they can be free of irk- 
some braces, crutches or wheel chair, spells free- 
dom. They also receive the secial value of being 
included rather than shut out of a normal ac- 
tivity. Especially around adolescence, this aid to 
morale is most valuable. 


Pool treatment provokes such high interest and 
affords emotional relief which affects the whole 
individual positively, while most other modalities 
treat only one part, with a varying mental com- 
ponent. To our way of thinking, the psychic and 
physiological effects of properly prescribed and 
administered pool work make it one of the most 
valuable if not the most valuable treatment for 
poliomyelitics. 
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Daily Activity Testing and Teaching 


Mary Eleanor Brown, M.A. 


The ability to perform daily activities is neces- 
sary to secure food, clothing and shelter. When 
accidents or disease strike and human motion is 
hampered, then daily activities previously taken 
for granted become a major and overwhelming 
concern which the patient often cannot face 
alone. The aim of a daily activity program is to 
take the patient as far as possible on his progress 
from bed to job, by teaching self-care, getting 
from place to place both inside and outside a 
building, traveling and using the hands in other 
necessary daily activities. Daily activities are 
elusive until they are sorted out, analyzed into 
their component details and taught systematically. 

A daily activity program for those with motor 
disturbances is based, first, upon medical ap- 
proval, and, second, upon a testing and teaching 
plan. A division is necessary between testing and 
teaching. The patient is tested in an objective 
manner to find out what he can do. During the 
testing no teaching is done. Based upon this daily 
activity inventory, a detailed and individual 
teaching program is planned. Muscle tests and 
motor ability examinations usually are aids to 
daily activity teaching, although it is well known 
that formal movements do not parallel functional 
activities. Records are objective and graphic. 


Matin INSTRUMENT: THE Datiy Activity Test 


A daily activity inventory can be made by 
means of a list of daily activities in the form of 
a clocked test* entitled “The Physical Demands 
of Daily Life: A Graphic Scale for Rating the 
Orthopedically Exceptional.” An earlier list has 
already appeared!-V") which is satisfactory for 
use until the completed test with full instructions 
is available. The test includes the following 
groups of activities: 

Non-Walking Activities 

I. Bed Activities 

II. Dressing and Undressing Activities 
III. Toilet Activities 

IV. Eating and Drinking Activities 


50 West 8th Street, New York 11, N. Y. 


All photographs were taken at the New York State Recon- 
struction Home, West Haverstraw, by Raymond K. Martin, 
New York, for the National Foundation for Infantile Paralysis, 


and were released for publication by the Foundation. 
*Being prepared for publication. 


V. Desk Activities 

VI. Wheelchair Activities 
VII. Standing Activities 
Walking. Activities 

I. Progressing Activities 
Il. Climbing Activities 
Elevation Activities 
Endurance Activities 
Traveling Activities 

The record is kept by means of a silhouette in 
the form of a long narrow sheet of paper lined 
so as to form one numbered block to correspond 
with each activity. A stop-watch or preferably a 
chronograph should be used to record accurately 
the performance time of the activities being 
tested. At the time of initial testing if an activity 
can be performed within the time designated, the 
whole block is filled in in black; if the activity 
requires twice the allotted time, the block is half 
filled in in black; if the activity cannot be per- 
formed in twice the allotted time or not at all, 
the block is left blank. If after training the ac- 
tivity can be performed within the time allowed, 
the whole block is filled in in red and the date 
recorded ; if the activity can be performed within 
twice the allotted time, the block is half filled in 
in red and the date recorded. Thus if at the time 
of initial testing the activity can be performed 
only within twice the allotted time and after 
training it can be performed within the allotted 
time, the record will show a block half black and 
half red (the latter dated). It is obvious that the 
block could be all in red and bear two different 
dates. 

Each complete test has been shown to require 
approximately an average of two hours to ad- 
minister and record. This time will vary depend- 
ing upon the group being tested. Those with mod- 
erate disability go through the list quickly; the 
very severely disabled group may be able to 
perform so few activities as to make testing a 
fairly short procedure; while another group may 
be able to perform many activities slowly and 
therefore may take a great deal of time. 

In all cases the testing is imperative to arrive 
at a basis upon which to build an individual pro- 
gram. Once the inventory is complete, a program 
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is made and the patient is taught to perform the 
activities he could not do and to improve those 
activities which he has performed slowly and/or 
poorly. 

The list of activities may be placed on any 
standard bulletin board and silhouettes thumb- 
tacked up in place with the numbered blocks 
matching the numbered activities on the list 
(Fig. 1). The daily activity status of the patient 
is then available to patient, physical therapist, 
physician and parent. The silhouette becomes 
not only a specific entrance test as represented by 





Figure 1. Silhouette of boy, 16, who had poliomyelitis in 
1946, shows greater than fifty per cent activity achieve- 
ment. An over-all glance at the board shows a severely 
disabled group of patients; the fainter blocks (red) in- 
dicate work being done and activities learned. 


the filled in black blocks, but a progress report 
as shown by the filled in red blocks. 

The test is suitable for any motor disability 
regardless of severity. It has been used with suc- 
cess in testing patients with a residual poliomye- 
litis, cerebral palsy, multiple sclerosis, osteo- 
arthritis, amputations and spinal cord injuries. 
This is reasonable since it is not the pathological 
condition itself that interferes with daily activi- 
ties but rather its manifestations in the form of 
impaired movement. Distinctions between diag- 
nosis, “disease, etiology, pathology and disability 
have been described previously.“!1V? 


Teacuine Darty AcTIvITIES 


With the test list as a guide, the most practical 
activity for the patient to learn first is chosen. 
If, for instance, a patient's test indicates that 
turning himself in bed cannot be accomplished, 
exercises are devised toward that end. To be able 
to turn in bed is important not only from a 
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Figure 2. A mother, 26, (poliomyelitis 1944) with severe 

involvement of entire body, turns in bed by means of 

simple clamped wooden cross, thus enabling her to dress 

completely except for assistance in sitting up, midway 
in procedure. 


physiological standpoint but psychologically since 
it is the initial step in obtaining self-sufficency 
(Fig. 2). 

The sequence of activities follows a graduated 
plan from bed to erect position progressing 
through exercises on bed, mat, in wheelchair and 
standing; crutch-balancing, moving in erect posi- 
tion on a level surface, climbing, elevating one- 
self from one level to another such as arising 
from the floor, endurance and traveling activi- 
ties; toilet (Fig. 3), dressing and undressing 
(Fig. 4), eating and desk activities are learned 
along the way. Methods for teaching many of 
these activities have been described in a series 
of articles on crutch-walking.' 





Figure 3. Timing test in getting out of practice bathtub. 
The use of stools, pillows, small rolled-up mats and 
blankets, sandbags, special bathtub seats and propping 
of wheelchair, has preceded this performance, being done 
with an unbraked, unpropped chair and no other aids. 
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Figure 4. Boy, 3, (poliomyelitis 1945) learns to take off 

braces in special brace corner. Braces ruin rubber- 

covered mats; therefore, mats or mattresses covered with 
canvas, then sheets, are used. 


A large group of fundamental exercises lead- 
ing to daily activities may be performed on mats. 
It has been found that rubber-covered mats are 
preferable as friction skin burns are eliminated 
and they may be scrubbed with soap and water 
daily. Stools, graduated in size enable patients 
to transfer from wheelchair to mat and return 
with minimum assistance. The stools may be re- 
moved gradually until the patient is able to make 
the transfer from wheelchair to mat without them. 
If each stool is of a different color, it provides 
interest and a visual method of recording prog- 
ress. Baseless wheelchairs (Fig. 5), sitting and 
kneeling crutches (Figs. 6 and 7), weighted sand- 
bags, balls of all sizes and weights, rolled-up 
blankets and small mats, all help to prepare the 
patient for wheelchair transference and the stren- 
uous crutch manipulation ahead. 

Parallel bars, one narrow set and one wide 





Figure 5. Married woman, 32, (poliomyelitis 1945) with 
entire body involved uses baseless wheelchair to learn 
preliminaries for wheelchair-transference activities—a 
practical exercise which when learned can be practiced 
independently because danger of falling is minimized. 
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enough for wheelchair activities, adjustable to 
many heights, provide apparatus for learning to 
stand and move before crutches are used (Fig. 
8).“-VL, 2) Stair-bus-step, curb-ramp and gradu- 
ated curbs are easily constructed. The curbs 
should be five by five feet square. An array of 
ten different colored curbs, one-quarter, one-half 
and one to eight inches high are ideal, the colors 





Figure 6, Sitting crutches develop strength and give ex- 

perience with crutch control while these men await 

braces. Smooth rubber-covered mats allow easy move- 
ment, are washable, never cause skin burns. 





Figure 7. Two infantile paralysis patients (right) and a 

man with a spinal cord injury practice kneeling with 

crutches and stool—exercises for balance, strength and 

crutch control in preparation for crutch-management 
when braces are completed. 


being of value in devising charts for record pur- 
poses. Any of the following equipment adds in- 
terest and value to the program: assorted chairs, 
revolving door, turnstile, car body, bus, traffic 
lights, recreational therapy equipment.*: * 
Graphic records are best. In addition to the 
silhouettes, colored charts and graphs are kept 
to motivate the patient and keep track of progress 
while learning a specific activity. For instance, a 
sketch is made of the stools arranged, ramp-like, 
from wheelchair to mat. As the stools are elimi- 
nated they are painted over in white until all are 
eliminated. A sketch is made of the ten curbs, 
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and as each is achieved it is filled in with its 
proper color. Graphs representing time taken by 
a severely disabled person to put on braces are 
clearly kept and colored as progress is made. 
Action snapshots often have motivation and rec- 
ord value and can be made with an ordinary 
camera and enlarged. All records should be dated 
fully with month, day and year. 


Ten Points ror a Datty Activity ProcraM 
Some principles for installing a daily activity 
program are: 
(1) Study available literature. 
raphy.) 
(2) Visit other programs now functioning. 
(3) Hospitals and other organizations which 
need daily activity teaching are not always 
prepared to develop a large program. How- 


(See bibliog- 





Figure 8. Little imitates big. Two infantile paralysis pa- 

tients use parallel bars for standing and walking balance 

before crutches are attempted. The bars in the fore- 

ground are wide enough for wheelchairs to enter when 
inset bars are raised to clear chair arms. 


ever, the job can be done on any scale, 
whether there is only someone’s old garage 
available, or a parent’s basement or the 
corner of a physical or occupational ther- 
apy department. What counts most is im- 
agination. Use whatever available space 
there is in the way of halls, porches, base- 
ments. Use floor space, stairways, doors to 
be opened, gone through and closed, win- 
dows to be opened and closed, household 
equipment, such as lights for turning on 
and off, narrow spaces to go through. 

(4) Get fundamental equipment from this list 
arranged in order of importance 
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Figure 9. Man, 27, (poliomyelitis 1929) learning to 

transfer from wheelchair to bed, possible only after 

months of exercise to develop superior strength in the 

upper extremity to offset a weak trunk and functionally 
useless lower extremities. 


(a) Chronograph* 

(b) Gym mats, nine by five feet, and cover 
entirely with closely fitting permanent 
rubber cover. 

(c) Parallel bars*® (Fig. 8). 

(d) Platforms for curbs 
scribed ) . 

{e) Sandbags to prop wheelchairs. 

(f) Crutches sitting, kneeling, aljustable 
(Figs. 6, 7, 10, 11). 

(g) Graduated stools to wheelchair seat 
level (Fig. 2). 

(5) Have patients wear a minimum of properly 
fitting and covering clothing while receiv- 
ing instruction. Abbreviated costumes re- 
veal brace function while patient is in ac- 
tion. Have physical therapists wear slacks, 
as demonstration frequently is necessary. 

(6) Make it routine that no teaching is done 
until a daily activity test has been com- 
pleted. Otherwise instruction cannot be or- 
ganized, nor progress recorded, 

(7) Improvise and devise ways of making daily 
activities possible to learn. Analyze the ele- 
ments and build up technics from simple 
to complex. Example: in teaching a dis- 
abled person how to get out of a chair, 


(a) Use armchair on platform in corner 


(already de. 





*May be obtained from William Hirvela, 247 East 34th St., 
New York City. Cost, $55. 








Ve 








10. 4 


: to 
ifter 

the 
ally 


ver 
ent 


de- 


ble 
eat 


rly 
iv- 
re- 
ac- 


» knee-locking braces with 





Vol. 27, No. 4 


firmly propped. 
(b) Lower platform. 
(c) Take chair out of corner but allow 
against wall. 
(d) Put chair away from wall. 
Use same technic with many chairs, aiming 
toward the hardest—a small standard chair 
without arms in the center of a room. 


(8) When a patient continually makes the same 
error in learning to perform an activity, 
have him learn to do consciously what he 
is doing wrong and exaggeraté his mistake 
purposely. 

(9) Be sure daily activities, once learned, are 
literally daily activities. They become un- 
familiar unless practiced and repeated many 
times over. The learned daily activities can 
be practiced by the patient at times when 
supervision and instruction cannot be given. 
Patients should be encouraged to work on 
their own on activities which can be per- 
formed without danger. 





Figure 11. Descending 
practice staircase presents 
great difficulty because 
shoulder girdle and trunk 
muscles are not normal, 
His method is to lower 
crutch, then body. Exten- 
sion crutches with rubber 
tops and suction bottoms 
are adjusted to each in- 


dividual. 


Figure 10. Long double 
limited ankle action (spi- 
nal brace having been dis- 
carded) permit coming to 
a standing position on 
crutches from unbraked, 
unpropped wheelchair. 
This activity is taught af- 
ter walking forward, back- 
ward, sideward and turn- 
ing around can be done. 


(10) Make use of the demonstration principle. 
Include the very people you want to reach 
in your demonstrations. Be lavish in dis- 
playing equipment to advantage. Choose 
subjects who naturally like to show achieve- 
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ments. Others will follow suit. Talk a mini- 
mum; show a lot. Use achievement for 
arousing interest and stirring an audience 
to applause—not pathos. 


CONCLUSION 


There is.no excitement equal to that of follow- 
ing a patient from the first flickers of muscle 
power return and increased flexibility, through 
anxious attempts to perform the daily activity 
test; hours of bed and mat exercises in prepara- 
tion for crutches; the first wobbly motions in the 
parallel bars; the early uncertainty and loss of 
balance while learning to use braces and crutches; 
the struggle to find the best methods to climb 
steps and curbs and to get up from the floor; 
then standing by during endless practice until 
each activity is an athletic feat. Traveling out in 
crowds and amid traffic comes last, and the pa- 
tient prepares for a job. 

Many professional personnel participate in the 
rehabilitation or development and adjustment ot 
patients in order to effect complete medical care. 
Some of these are the visiting nurse, the general 
practitioner, the pediatrician, the social-worker, 
the hospital medical staff, the nurse, the nutri- 
tionist, the physical therapist, the psychologist, 
the occupational therapist, the school teacher, the 
recreational director, the vocational adviser, the 
trade school staff, the vocational placement of- 
ficer, the employer’s personnel officer. Working 
in such a cooperative venture is an exhilarating 
opportunity. As the months roll by and the pa- 
tient-that-was completes his vocational training, 
steps into a job, gets promotions, starts his own 
business and becomes an employer and a tax- 
payer, the cooperative skills of many people are 
rewarded by the greatest possible satisfaction, 
and daily activity accomplishment is revealed as 
an indispensable spoke in the wheel of progress. 
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The Physical Therapist and Her Role in the 
Psychological Care of the Poliomyelitis Patient 


Morton A. Seidenfeld, Ph.D. 


The history of medicine from the time that it 
became a separate discipline from religion and 
magic has been one more or less continuous 
progression away from generalization and to- 
ward specialization. Thus, in the early history 
of medicine we find the practitioner focusing 
his attention upon a description of the science 
and symptoms of diseases. Treatment was gen- 
erally directed toward the alleviation of these 
observed behaviors with little or no regard to 
causation. As time went on and the science of 
medicine became more accurate, increased at- 
tention was paid to the causative elements and, 
little by little, as the microscope and other diag- 
nostic aids came into being they augmented the 
technics for determining cause. Treatment then 
tended to be directed not only toward the allevia- 
tion of the symptoms but toward the removal of 
the cause as well. With this growth in the ap- 
proach of medicine to its problems, the viewpoint 
of the practitioner and of those who support his 
work by rendering auxiliary services tended to 
emphasize the individual and specific fields of 
primary interest to these professional workers 
and placed less and less emphasis upon the pa- 
tient as a totality. 

As a result, surgeons not only limited their 
practice to operative procedures insofar as pos- 
sible but quite generally limited their practice to 
specialized operative procedures. Thus we have 
the orthopedic surgeon, the G.I. specialist, the 
otologist, and a wide variety of specialties too 
numerous to mention, all covered by the broad 
term “surgery.” In identical fashion the medical 
man who formerly concerned himself with gen- 
eral nonsurgical procedures has become so spe- 
cialized as to refer to himself as an allergist, a 
specialist in psychosomatic medicine, a neurol- 
ogist, and so forth. With this tendency toward 
specialization in the physician has come the 
specialization of the duxiliary worker. As phys- 
ical medicine has grown into a position of in- 
creased importance, the physician has become a 
“physiatrist.” The “physical therapist” is the 


Director of Psychological Services, National Foundation for 
Infantile Paralysis, 120 Broadway, New York 5, N. Y. 


auxiliary worker upon whom the physiatrist de- 
pends most and who has become as specialized 
as he in her thinking. The physical therapist, by 
virtue of her specialized training, is equipped to 
deal particularly with the intricate ery of 
muscle testing, muscle training and reeducation, 
and with the application of numerous therapeutic 
procedures designed to maintain and/or improve 
the status of musculature which otherwise might 
suffer changes in function and structure. 

In recent years, in spite of the heavy emphasis 
upon specialization in medicine and the medical 
auxiliary fields, there has been a growing tend- 
ency to recognize the importance of viewing the 
patient not only in terms of his specific physical 
and anatomical alterations but in the light of 
the effect that these alterations may have upon 
his total behavior. There were always a few 
workers in the medical specialties who had an 
appreciation of this fact but it has been increas- 
ingly emphasized, particularly from the stand- 
point of psychosomatic medicine, that it is ex- 
tremely unlikely, if not impossible, for a patient 
to be ill for any length of time without experienc- 
ing alterations in his behavior toward the world 
around him. Likewise, we can generally assume 
that the patient’s family and friends are going 
to alter their attitudes toward him sufficiently to 
create a somewhat different environment from 
that to which he is accustomed. This is especially 
true in those types of illnesses which produce or 
are likely to produce alterations in body con- 
formity or visible behavior. Thus, the orthopedic 
disability forces the patient to recognize a change 
within himself and at the same time makes it 
necessary for those about him to recognize that 
such a change has taken place. 

In the patient with infantile paralysis we are 
most frequently dealing with a child or adoles 
cent. In the Chicago-Detroit area from 1939 to 
1944 it was found that one-third of all patients 
fell in the age group from 10 to 19; one-third 
were between the ages of 5 and 9 and one-fourth 
were under 5. Thus, only about 124% per cent of 
our patients exceed the age of 19. Recognizing 
this fact it is apparent that our efforts must be 
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bent not only toward alleviating pain, correcting 
disability and preventing deformity in a physical 
sense but the same processes must occur in a 
psychological sense. Surely we must recognize 
that there is mental pain and anguish present in 
the child or adolescent who, by virtue of his ill- 
ness, is abruptly withdrawn from practically all 
of his normal life’s activities. This pain is in- 
creased by the fears that the patient experiences 
when he contemplates the possibility that he may 
be permanently disabled by his illness. As a rule 
he is not aware of the fact that 50 per cent of 
those who come down with infantile paralysis 
will show no after-effects and that an additional 
30 per cent will have slight after-effects but prac- 
tically normal movement. Actually, severe crip- 
pling may be anticipated in only one out of five 
cases but to the individual patient, poliomyelitis 
is represented as a reality by the severely handi- 
capped person he has seen walking down the 
street with long braces and crutches. 

Therefore, it becomes highly important that 
all those who are caring for the patient not only 
provide him with relief from his physical pain 
but also from his mental anguish. You, the phys- 
ical therapist, are in an exceedingly good posi- 
tion to do this for you are the one most likely to 
have rather long daily contacts with the patient. 
During the time that you are administering phys- 
ical therapy procedures the patient is undoubtedly 
going to carry on conversations with you. If you 
learn to know and understand his feelings, par- 
ticularly his emotional distress, and if you have 
taken the trouble to acquaint yourself with the 
patient’s plan and program, you may be in a 
situation where a word or two interspersed with 
your ordinary conversation may supply the pa- 
tient at least a ray of hope that will tide him 
over until his next contact with you or some 
other person who is equally interested in the 
maintenance of his mental health. We realize 
that you cannot carry on this task without be- 
ing fully acquainted with the patient’s total pic- 
ture. We, therefore, have increasingly encouraged 
the physician in charge of the patient to make 
it his business to acquaint you and the other 
members of the medical team which includes the 
social worker, the occupational therapist, the 
nurse and even the parent, with the basic facts 
regarding the patient’s present status, the physi- 
cian’s plan for the patient and, insofar as pos- 
sible, his broad prognostic opinion. Knowing 
this, you and the other medical team members 
can do much to keep the patient oriented not 
only toward his physical outlook but toward pre- 
paring himself mentally to make the best out of 
whatever physical equipment can be salvaged 
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for him. 

In addition to this you are in an excellent 
strategic position to insure the fact that serious 
mental problems which the patient may experi- 
ence are called to the attention of his physician. 
Since you do see the patient for extended periods 
of time and since he will be inclined to talk 
freely to you, you are undoubtedly a fine sound- 
ing board from which the physician can quickly 
obtain an orientation toward his patient's atti- 
tudes, hopes, plans and, particularly, his frustra- 
Lions. 

Because of your close relationship you can 
supply that very important individual in the pa- 
tient’s life—a good listener. Remember that be- 
cause the patient has little opportunity to express 
his emotions as he normally would through move- 
ment and through satisfying directly his own 
wants, he must seek for an outlet which consists 
mostly of “blowing off steam.” If you are a good 
listener and if the patient has confidence in your 
interest he will frequently take advantage of the 
time he has in your presence to talk over the 
multiplicity of little events that tend to make him 
unhappy. Most of the time just the process of 
talking it over provides him with some help. If, 
in addition, you can either assist him in solving 
his problems or can call attention to his problems 
to some other member of the staff competent to 
deal with him, you will have done a real service 
in helping to reduce the patient’s tensions and in 
helping to maintain good mental hygiene. 

The real value of this comes from the fact that 
you and the patient seldom work in an artificial 
environment. Your relationships are well estab- 
lished and maintained through the necessity for 
your carrying on physical therapy. As a result, 
the patient tells you many things easily, casually 
and hopefully because he has belief in the effec- 
tiveness of your service to him. If you give him 
the benefit of excellent physical therapy and, in 
addition, can improve his mental hygiene by the 
methods indicated above, you will be increasing 
the patient’s confidence in you and, what is more 
important, in the effectiveness of what you are 
doing for him. 

This is by no means the sum total of the psy- 
chological service you can render but it does 
represent an important contribution. The physi- 
cian and other professional workers with whom 
you are associated will frequently point out ways 
and means of assisting patients in specific situa- 
tions. These matters, of course, will come up in 
the staff conference and it is there that you will 
find the clues for many additional services of a 
psychological nature which you can render to the 
patient. 








Preparation in a General Hospital for a 


Poliomyelitis Epidemic 


This paper represents the collaboration of sev- 
eral physical therapists who have had experience 
in poliomyelitis epidemics in various localities 
and under various conditions. It is the product of 
many discussion periods and is presented for the 
purpose of helping the physical therapist in a 
general hospital meet the problems of an epidem- 
ic. It is impossible to set up procedures to fit 
every situation and all contingencies, but there 
are many principles of action which are appli- 
cable in any situation. Discussion of methods and 
technics are avoided except as necessary in an 
allusive manner. The emphasis is on ways and 
means of handling large numbers of cases with 
the most expediency. 

A physical therapy department inevitably will 
be affected by an epidemic of poliomyelitis in 
the community. This fact alone makes it the re- 
sponsibility of every physical therapy department 
to prepare to meet such an emergency with effli- 
ciency and effectiveness. Adjustment within the 
department itself may be comparatively simple. 
Cooperation of the staff physicians may be sec- 
ured in minimizing the regular treatments in 
order to free more personnel for epidemic work. 
This can be done without sacrificing the quality 
of work if it is done intelligently. 

The supervisor of the department, because of 
her administrative experience, is the logical one 
to assume the responsibility for planning in the 
hospital. However, if there is another member of 
the staff who has more training and experience 
in the care of poliomyelitis that person may be 
the better one to direct this work. The physical 
therapist should secure as much information as 

ossible concerning the care of poliomyelitis. 

‘umerous pamphlets and reprints are available 
upon request. Some of the most helpful are listed 
elsewhere in this article. 

Treatment of poliomyelitis requires the coor- 
dination of the medical, physical therapy and 
nursing services and the cooperation of the en- 
tire hospital supervisory staff. Early planning 
must begin with meetings of the medical director, 
superintendent of the hospital, superintendent of 
nurses, director of housekeeping, chief engineer 
and directors of any other departments which 
may be affected by an epidemic. A survey of 


space, personnel, equipment and supplies should 
be made. Each department should be acquainted 
with the demands which probably will be en- 
countered so that plans may be made within the 
department. 

The problems of providing space for isolation 
cases as well as for convalescent cases must be 
considered. If the hospital has an isolation ward 
the chief problem will be that of having sufficient 
beds. If the hospital does not ordinarily care for 
isolation cases procedures will have to be estab- 
lished and the entire hospital staff made familiar 
with them. The demand for space may greatly 
exceed the expectations and this possibility must 
be taken into consideration when “naking plans. 

Equipment and supplies will be discussed in 
greater detail later but mention is made here to 
stress the need for knowing what is available 
in the hospital and community and where to 
secure additional material if necessary. A list 
should be made of all material, showing where 
it is to be found so that it can be located quickly. 
This list should include respirators, packing 
machines, packing materials, extra beds, bedding, 
and materials for building footboards and other 
equipment. The engineer should be provided with 
the directions for making equipment before the 
need for it arises. The housekeeper will need to 
know in detail what supplies are essential. Sources 
of special equipment may be secured from the 
National Foundation for Infantile Paralysis and 
from local and State health agencies. This infor- 
mation should be obtained now to aid in plan- 
ning. 

It is very likely that some members of the nurs- 
ing staff will have had special training in the 
care of poliomyelitis patients including technics 
of applying hot packs, and care of respirator and 
bulbar cases. The number of nurses so trained 
should be determined and they should meet with 
the superintendent of nurses and the physical 
therapist to decide what their share in the pro- 
gram will be. If there is not enough trained per- 
sonnel to insure a skeleton staff, additional 
nurses should be trained. The physical therapist 
can assist in teaching how to maintain good bed 
position, how to move a patient and technics of 
hot packing. The aims of physical therapy with 


256 





SEF | = 4S fC. — fo =» ee 


rr + 


= _  -—s — = 


hin bh te tem lO! Ctl CUD Oe ee. oo. a a> 


ee i 


ould 
inted 
» en- 
1 the 


ition 
t be 
ward 
cient 
> for 
stab- 
iliar 
satly 
must 
lans. 
d in 
re to 
lable 
e to 
list 
here 
rkly. 
king 
ling, 
ther 
with 
» the 
d to 
Irces 
the 
and 
afor- 
ylan- 


1urs- 
the 
inics 
and 
ined 
with 
sical 
pro- 
er- 
ail 
apist 
bed 


es of 


with 





Vol. 27, No. 4 


regard to poliomyelitis care should be explained 
to the nurses. Physical therapists should have 
instruction from the nursing supervisor in isola- 
tion technics and demonstration of any nursing 
care which may help the physical therapist better 
understand the nursing problems. 

If the epidemic is so extensive that the existing 
staff needs help, assistance in securing additional 
personnel may be obtained from the National 
Foundation for Infantile Paralysis. Epidemic 
Aid Units are available under certain circum- 
stances. When persons from other areas are 
brought into the community they: should be in- 
structed about rules and regulations of the hos- 
pital. 

Management during the isolation period will 
differ somewhat from later care. The acute illness 
of the patients as well as the limitation of time 
make it better to give the physical therapy with- 
out moving the patients from their beds. Volun- 
teer workers and ward helpers probably will not 
be allowed in the isolation ward and all care will 
be given by nurses and physical therapists. Every- 
one working with the acutely ill, including in- 
ternes, should be familiar with the use of the 
aspirator and should know how to manage a 
respirator. Two nurses working together can 
more easily care for two or three respirator cases 
in the same room than can one nurse care for 
one patient alone. This arrangement allows for 
the assistance which frequently is necessary. 

After the contagious period is over it is better 
to transfer the patients to a different floor, or 
ward. Management is simplified by placing them 
all in the same wing and in ward rooms instead 
of private rooms. If there is a room close to the 
poliomyelitis ward which may be used for a 
treatment room it is preferable to treating in the 
ward, It eliminates much of the interruption 
which is unavoidable in the wards and allows the 
patient to concentrate on his treatment. There 
are circumstances which do not allow this ar- 
rangement and then treatments will have to be 
given in the beds. In this case it may be desirable 
to use screens to obtain privacy. 

Ward Aids may be trained to remove packs 
and prepare patients for treatment. If a separate 
room is used for treatment the Aids should take 
the patients to the physical therapist and return 
them to their beds thus saving considerable time 
and allowing more treatments in a given time. 
Whether Ward Aids (employees of the hospital) 
or volunteers are used will depend upon local 
circumstances. The Women’s Auxiliary of the 
hospital, Red Cross, Junior League or other 
groups may be quite willing and eager to give 
their services. It is important that they be de- 


THe PHYSIOTHERAPY REVIEW 257 


pendable under all conditions. Each one of these 
Aids must be adequately trained and supervised 
carefully by the person who is responsible for 
the prescribed treatment in which they are as- 
sisting. 

Application of heat is a part of the treatment 
in which the Ward Aids or volunteers may assist. 
This includes the use of infra-red lamps, bakers 
and hot packs. Those applying hot packs should 
specialize in that work and should devise a sys- 
tem for greater efficiency. The kind of system 
will depend upon the personnel available, the 
equipment used and the location of the patients. 
This part of the treatment should be done under 
the direction of a nurse who is directly respon- 
sible to the nursing supervisor and to the phys- 
ical therapist in charge. One packer usually can 
care for four average patients. Sometimes supine 
and prone packs are used to permit treatment of 
a greater number of patients without sacrificing 
adequate care. At least one of the night nurses 
should know how to apply hot packs in case of 
necessity. To insure uniformity of packs one 
person should cut and prepare all packs. 

If the epidemic is of sufficient magnitude the 
supervising physical therapist may well confine 
her duties to management. This may be the best 
way of securing an effective organization. Every- 
one should know who is in charge and that per- 
son must be responsible for the problems of that 
position. A secretary or clerk who can take notes 
and assist in keeping records will be valuable in 
saving much of the physical therapists’ time. 

One of the most important factors in main- 
taining a high standard of treatment is for the 
physical therapists to work under the close direc- 
tion of the physician. The physical therapy super- 
visor and the nursing supervisor should accom- 
pany the physician on ward rounds. It is desir- 
able for the other physical therapists to be present 
if it can be arranged. The important things are 
that the physician’s orders be understood and 
that observations and progress be reported to the 
physician. A schedule of rounds should be made 
to fit the physicians’ schedules and the problem 
will vary considerably, depending upon the num- 
ber of physicians and physical therapists. 

Cooperation of the nursing supervisor and the 
physical therapist in planning the daily schedule 
will prevent conflicts between the services. Both 
the physical therapists and the nurses need to 
recognize the importance of exchanging informa- 
tion which may affect the care of the patients. 
Conferences in which such items are discussed 
and short periods of instruction will help in co- 
ordinating the services. The practice of having 
short meetings just prior to changing of shifts 








258 THe PuysiorHerapy REVIEW 


has been found successful. Regular meetings of 
the physical therapists should be held for discus- 
sion of current problems and as an aid in unify- 
ing objectives of treatment. Muscle testing, tech- 
nics of stretching and gait instruction have been 
used as the subjects for such meetings. 

Assignment of physical therapists to certain 
rooms or wards will facilitate supervision. Care 
should be taken to divide the work as evenly as 
possible. It has been suggested that treatment on 
five and a half days is sufficient and an effort 
should be made to secure enough personnel for 
such a schedule. During periods of emergency it 
may be necessary to have a much heavier load 
in order to treat all the patients. Everyone can 
exert a bit more effort under demanding circum- 
stances but care must be used to safeguard the 
health of the staff over long periods of service. 

The routine of treatment should be free from 
as much interruption as possible. An aid in ac- 
complishing this is the restriction of visiting 
hours and number of visitors. This must be de- 
cided with the cooperation and approval of the 
medical service. 

EQUIPMENT 

When the patient is admitted to the hospital 
the first need is a properly prepared bed. A firm 
mattress with boards placed between it and the 
springs will prevent sagging and will allow the 
maintenance of good bed position (Fig. 1). An 





Figure. 1. Board under mattress to prevent sagging and 
board at foot of bed. 


upright board should be placed at the foot of 
the bed to keep the foot in normal position. There 
should be sufficient space between the end of the 
mattress and the footboard for the feet to be 
comfortable in either a supine or prone position. 
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In some places the footboard has been attached 
to the bedboard. Unless the mattress is very thick 
and the patient’s feet quite small this is unsatis- 
factory. The footboard must be made of material 
strong enough to prevent bending. In an emer- 











Figure 2. Method of raising thin mattress to allow suf- 
ficient room for feet. 


gency many types of beds may have to be used 
so that it may be necessary to use various meth- 
ods of construction to fit the different beds (Fig. 
2). The reason for the footboards should be 
clearly understood by the person making them. 

A trapeze suspended from a Bradford frame 
will assist in handling the patient and also will 
provide a means of functional exercise (Fig. 3). 
In an epidemic there are many who are not 
severely enough involved to warrant the expense 
of putting frames around all beds but for those 
who have much involvement it is a great saving 
of strength and time. Pulleys and slings may be 
attached to the frame as needed. 

Hot packs are so universally used that the 
preparation of them presents one of the major 
problems in the way of supplies. Materials for 
packs should be available in sufficient quantities. 
Such material may be secured by donations in 
the community and if necessary the National 
Foundation for Infantile Paralysis will give as- 
sistance. Beside the woolen and waterproof ma- 
terial, abdominal binders, safety pins, tape meas- 
ures and good scissors should be provided. A 
complete list of materials needed will be found in 
the pamphlet on nursing care. It is best to have 
a room devoted entirely to the preparation and 
storing of the hot packs. There must be at least 
a certain space reserved for this purpose. One 
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person should be responsible for the preparation 
of all packs. A wide table, free for cutting, should 
be provided. Some method of keeping packs to- 
gether and for drying must be devised. One way 
is to pin each patient’s packs with a giant safety 
pin and hang them on labeled hooks. Drying 














Figure 3. Frame around bed and trapeze. 


shelves make an excellent space for placing wet 
packs. Packs may be heated in machines espe- 
cially designed for that purpose and they are 
probably the most convenient. One popular type 
heats the packs in an upright cylinder and uses 
centrifugal force for removing the water. Another 
type heats the packs in an inverted container 
without immersing them in water. Both types 
hold rather small quantities of material but after 
the initial heating, which takes about twenty min- 
utes, they heat more quickly and are very effi- 
cient. Other methods may be used such as the 
washing machine and autoclave. Very large ma- 
chines are sometimes supplied during an emer- 
gency. The physical therapist should advise as 
to the type of machine desired in case of pur- 
chase. 

When other types of heat are desired standard 
infra-red lamps and bakers may be used. Effective 
bakers may be constructed for a small cost 
(Fig. 4). 

The mattress should be protected with a rubber 
sheet or other waterproof material. Either woolen 
blankets or bath blankets will prevent chilling 
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and should be used instead of sheets. A piece of 
blanket between the mattress and the footboard 
will prevent air from coming up through this 
space. 

Loin cloths and vests are useful since they 
allow the patient to be freely exercised without 
having to be partially covered with a sheet. They 
are also worn during the hot packing treatment. 
Supplying enough of these might be a good pro- . 
ject for a service group. 

If treatment tables are used they should be 
high enough to prevent the physical therapist 
stooping. They should be wide enough to allow 
support of the patient’s limbs during treatment. 
A firm mattress with a smooth covering makes 
movement easier. In cases of emergency any 
available tables may have to be used but they 
should be replaced as soon as possible with more 
satisfactory ones. Suggested measurements for a 
table are: Height 30 inches, width 36 inches, 
length 72 inches. 

Large bath tubs often are used as a means of 
giving heat, and Hubbard tubs are used for this 
purpose as well as for exercise. They should be 
fitted with adequate support so that the back is 
protected. Hubbard tubs usually are provided 
with a canvas plinth. A canvas sling can be 
fastened across a bath tub so that the patient 
may be in a reclining position. 


Recorps AND CHARTS 


All those giving care to the patient are greatly 
aided by good records. Such records should be 
accessible at all times. Physical therapists should 
learn to read the nursing records as well as their 
own to learn helpful facts about the patient’s 
condition. 

Physical therapy progress notes have been 








Figure 4. Home made baker. Tin sheeting is riveted to 
strap iron. Lamp receptacles connected in multiple with 
heavy lamp cord. 


found most useful from the very beginning of 
care (Fig 5). It is possible to record the clinical 
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picture and findings even when the patient is 
acutely ill. These notes include a description of 
the patient's condition, amount and location of 
weakness or paralysis, type of treatment being 
used and progress. This is the actual record of 
physical therapy treatment and is invaluable when 
a new physical therapist takes over the patient. 
Triplicate copies allow one for the hospital rec- 
ord, one for the physical therapy department and 
one for the agency doing follow-up care. 
PHYSICAL THERAPY PROGRESS RECORD 
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j Aowiy hot © pce (prone) every 15 minutes for one hour to 
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Figure 5. Sample physical therapy progress record. 


Muscle tests usually are made as soon as pos- 
sible and followed up at certain intervals, depend- 
ing upon the duration of hospitalization. Tripli- 
cate copies to accompany the progress records 
are desirable. Charts for recording muscle tests 
may be secured in any amount from the National 
Foundation for Infantile Paralysis. It is ad- 
visable to use these charts in order to keep charts 
uniform throughout the country. 

Results of functional tests may be included on 
the progress records or may be listed separately. 
This may include such items as ability to stand 
alone, walk with a walker, walk with crutches, 
walk unaided, climb stairs, dress one’s self, lift 
certain weights, etc. Records of this type are 
particularly useful to the physical therapist taking 
over the follow-up care. 

A chart showing the area of involvement, areas 
to be treated, number of heat applications daily, 
length of application, bed position and activities 
permitted should be posted in a prominent place 
close to each patient. Thus, all those attending 
the patient can readily check the important items 
of treatment and changes in orders may easily 
be noted. 

Possibly additional information will be desired 
if a scientific study is being made of the epidemic. 
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The nature of investigation being done will de- 
termine the kind of data which is requested. In 
any case it is well to encourage carefully kept 
and complete records of the course of the disease, 
including time of onset, nature of the symptoms 
and the diagnosis. 


PUBLICATIONS 


The excellent pamphlets and reprints which are 
available are too numerous to list entirely. A few 
of the most necessary to intelligent planning will 
be listed. Anyone desiring a complete supply of 
such publications may ask to be put on the mail- 
ing list of the National Foundation for Infantile 
Paralysis. The address is 120 Broadway, New 
York 5, New York. The following pamphlets may 
be secured from that source: 

“Respirators, Locations and Owners” 

“The Use of the Respirator in Poliomyelitis” 

“The Nursing Care of the Patient in the Respi- 
rator™ 

“A Guide for Nurses in the Nursing Care of 
Patients with Infantile Paralysis.” Includes de- 
tailed instruction for the preparation and appli- 
cation of the hot packs. 

A leaflet which will be sent from the Joint 
Orthopedic Nursing Advisory Service, 1790 
Broadway, New York 19, New York, is “Nursing 
and Physical Therapy responsibilities in the Hos- 
pital Care of Patients with infantile paralysis.” 


SUMMARY 


In the preparation for meeting the problems 
of a poliomyelitis epidemic there are some defi- 
nite, practical things which the physical therapist 
can and should do. The following points of proce- 
dure will be applicable in almost every situation: 

1. Collect reference material on the subject of 
poliomyelitis. 
2. Review and if necessary train physical ther- 
apy personnel in the care of poliomyelitis. 
3. Plan within the department to control the 
amount of regular physical therapy during 
an epidemic. 
4. Assist directors of departments and services 
with early planning. 
. Determine the number of nurses trained in 
poliomyelitis care. 
. Assist with instruction of personnel. 
. Help coordinate medical, physical therapy 
and nursing services, 
8. Arrange efficient working conditions. 
9. Provide adequate supervision for nenprenty 
sional workers. 
fame in securing proper equipment and sup- 
ies 
11. Keep reliable and efficient records. 
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Poliomyelitis Emergency Course in Wyoming 


Doris Doolittle 


Forty to fifty miles from a physician, even 
further from one of the twenty-one hospitals in a 
state of 97,548 square miles presents a distinct 
problem in poliomyelitis preparedness. Yet it is 
these very families realizing the possibility of 
poliomyelitis striking when they may be “mud- 
ded in” for days who are so eager for informa- 
tion to meet such an emergency. The program 
outlined in the PEV (Poliomyelitis Emergency 
Volunteers) Handbook sent out by the National 
Foundation is an impossibility both from the 
standpoint of equipment and very limited per- 
sonnel. An attempt was made to so modify the 
plan as to satisfy the needs with the existing 
facilities with the resulting two-day program 
approved by the state medical society and the 
National Foundation for Infantile Paralysis. 


Saturday Morning 


8:30 to 9:00 Registration—name, address, phone, 
check to ascertain if any have had nurses’ 
training, home nursing, or nurses’ aide work. 

9:00 to 9:15 Officer of local NFIP as outlined 
page 14 (a) PEV Handbook. 


9:15 to 9:30 Vocational Rehabilitation—state. 


representative or physical therapist. 

9:30 to 10:15 Local physician—talk on disease 
as outlined page 11 of the Handbook. 

10:15 to 11:15 Talk and demonstration on nurs- 
ing care and isolation technic (public health 
or school nurse suggested) to cover pages 5-8 
in Guide for Nurses with demonstration of 
getting in and out of gown as would be used 
in home éare. 

11:15 to 12:00 Demonstration of making polio- 
myelitis bed and hot packing by physical ther- 
apist. Demonstration of iron lung where avail- 
able. 

11:15 to 12:00 (continued) Discussion—keeping 
meeting as informal as possible. 

Note: The time outline is merely suggestive 
and. is to be rearranged to the convenience of 
the physician and other speakers. 


Saturday Afternoon and All Day Sunday 


The class is divided into groups of ten for one 
hour each for actual practice. Each volunteer is 
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required to put on three complete hot packs at 
three different sessions and one prone pack, and 
to get in and out of an isolation gown. Sunday 
afternoon the groups are further cut down to 
four in each half hour to insure closer observa- 
tion. 

The local group is expected to furnish all ma- 
terial needed for a poliomyelitis bed, some means 
of heating packs, whether it be one of the special 
hot packs machines or a coal oil burner, tub, 
and hand wringer. Three sets of packs are sup- 
plied by the instructor. Girl Scouts or Boy Scouts 
are used as patients and receive credit for their 
service. After the course most communities are 
interested in gathering supplies for a complete 
hot pack kit to be readily available. A local reg- 
istry of packers is kept by the hospital if there 
is one in the community and by the local women’s 
chairman. 

In 1946 observers were permitted, especially 
mothers vitally interested though not available 
for outside service because of small children in 
the family. It is felt that this might be even fur- 
ther encouraged. The course also was not limited 
to women, and five men completed the entire pro- 
gram while several others observed. 

An effort to evaluate the actual merit of such 
a program in terms of hot packing hours does 
not seem of primary consideration, because it is 
certain that only a very small percentage of these 
volunteers ever will be called upon for actual 
care of cases. It should be stated that the few 
who were used last year were of great assistance. 
However, the psychological value of those com- 
pleting the entire course, those observing, and 
even the effect on the entire community is im- 
measurable. A little knowledge of the disease and 
the security of knowing they are prepared be it 
ever so little is of tremendous worth in combat- 
ing panic. Not to be disregarded is the infiltra- 
tion of general health measures and care so vital 
in rural communities where trained professional 
care simply is not available except for super- 
vision and that often from a distance. 

Everyone concerned felt that the PEV pro- 
gram in Wyoming was a marked success. Eight- 
een courses were given in 1946 with 514 vol- 
unteers completing the entire training. Many 








262 


communities have asked for repeater courses. 
Many groups have gathered together for “prac- 
tice and review” sessions among themselves. The 
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goal for Wyoming is that by the late fall of 1947 
every county in the state will have had at least 
one course. 


Reprints Available 


Reprints and pamphlets as listed below may 
be obtained without charge, unless otherwise 
noted, from the following organizations: 


American Physiotherapy Association, 1790 Broad- 
way, New York 19, N. Y.: 

POLIO EMERGENCY BRINGS NURSING SERVICE 
SPECIAL RESPONSIBILITIES 

Lois OLMSTED 

CARE OF PATIENTS WITH INFANTILE 
PARALYSIS 

CarmetitA Catperwoop Hearst, R.N. 

Correlation in the nursing and physical therapy services 
in the hospital and the need for cooperative relationship 
for the welfare of the patient. 


Joint Orthopedic Nursing Advisory Service, 1790 
Broadway, New York 19, N. Y.: 

NURSING CARE OF ACUTE POLIOMYELITIS 

T. J. Grereman, M.D. 

Emphasizes the emotional trauma produced by the dis- 
ease and the need for care of the patient as in individual. 


REASONABLE TREATMENT OF ACUTE 
POLIOMYETITIS 

Jesstxe Wricut, M.D. 

Combines the best of the new and the old methods of 
treatment into a rational individualized method of treat- 
ment. 


SYMPOSIUM ON POLIOMYELITIS 

Part I. The Management of Poliomyelitis. Cuartes Le- 
Roy Lowman, M.D. 

Part II. Psychological Considerations in Poliomyelitis 
Care. Morton A. Semenretp, Pa.D. 


Part III. The Nurse in Poliomyelitis Care. KatHLEEN 
Newton, R.N. 


THE RESPIR-AIR ROCKING BED IN 
POLIOMYELITIS 
Jessie Wricut, M.D. 


Institute for Crippled and Disabled, 400 First 
Avenue, New York 10, N. Y.: 
THE CHALLENGE OF CRUTCHES 
Georce D. Deaver, M.D. and 

Mary Eveanor Brown, M.A. 





(Price, 50c) 


National Foundation for Infantile Paralysis, 120 
Broadway, New York 5, N. Y.: 

MUSCLE CHARTS FOR POLIOMYELITIS 
(Available in any quantity) 

INFANTILE PARALYSIS—HOPES, FEARS, FACTS 


Marron QO. Lerrico, Px.D., in cooperation with the Na- 
tional Foundation for Infantile Paralysis. 


IF POLIO STRIKES— 


Gives practical precautions to take during an epidemic. 


USE OF THE RESPIRATOR IN POLIOMYELITIS— 
Revised 1946 
James L. Wutson, M.D. 


Technical advice for physicians. Indicates types of cases 
in which respirator treatment is beneficial; when to initi- 
ate and when to cease use; importance of early diag- 
nosis of weakness of muscles of respiration; care of pa- 
tient while in respirator; mechanics of machine; dangers. 


Revised 1946 


RESPIRATORS—Locations and Owners Revised 1946 


Lists by states and counties the locations and owners of 
adult cabinet-type respirators approved by the Council 
on Physical Medicine of the American Medical Associa- 
tion. A useful guide during an epidemic or for those 
contemplating the purchase of an “iron lung.” Foreword 
points out that the National Foundation loans adult 
respirators under certain conditions. 





A GUIDE FOR NURSES— Revised 1946 


Describes in detail the nursing care of patients with in- 
fantile paralysis, including diagrams which illustrate the 
cutting and fitting of packs. 





-THE NURSING CARE OF THE PATIENT IN THE 


RESPIRATOR—1944 

Carmetita Catperwoop, R.N. 

This pamphlet (illustrated) written expressly for nurses, 
describes the nursing technics involved in the care of 
the respirator patient. It also includes instructions for 
the operation of types of approved respirators. 


SERVING THE COMMUNITY IN AN INFANTILE 
PARALYSIS EPIDEMIC— Revised 1946 


Outlines the services of National Foundation Chapters 
in anticipation of and during an epidemic. 


FACTS AND FIGURES ABOUT INFANTILE 

PARALYSIS— Revised June 1946 
Statistical charts and tables for physicians, health work- 
ers and centers where students are being prepared for a 
career in medicine, public health, bacteriology, nursing, 
physical therapy, medical social work and allied fields. 


POLIOMYELITIS—A Source Book for High School Stu- 
dents—1945 Illustrated. 


TEACHER'S GUIDE—_ Revised 1946 


These two booklets are for distribution to high school 
teachers of biology, general science and health educa- 
tion. This material will aid in teaching the facts about 
infantile paralysis in connection with the study of com- 
municable disease. 














P= Fou 





947 


past 


1946 


mic. 


ve 


ases 
niti- 
liag- 

pa- 
rers. 


1946 
s of 
ncil 
cia- 
hose 
vord 


dult 


1946 


| in- 


the 


THE 


rses, 
» of 
for 


1946 
ters 


1946 
ork- 
or a 
‘ing, 
Ids. 


Stu- 
ated. 


1946 
hool 
uca- 
pout 
om- 


Schools Approved for ‘Training Physical Therapists 


By Council on Medical Education and Hospitals of the American Medical Association 
























































Po ae [Entrance| Length Certificate, 
Name and Location of School Medical Director | Technical Director | Require-| _ in Classes | Tuition| Degree, 
ments* | Months| Start Diploma 
— wee Cert. or 
Phildren’s Hospital, Los Angeles' Samuel S. Mathews. Lily H. Graham.... a-b-d 14 Sept $200 Degree 
rollege of Medical Evangelists, ‘ Cert. or 
Los Angeles'..............-. F. B. Moor........ A. H. Carlson. ..... a-b-c-d 12 Sept $225 Degree 
jniversity of Southern California, Charlotte .W Cert. or 
Los Angeles................ O. L. Huddleston.. . Anderson........ a-b-d? 12 Sept $496 Degree 
bniversity of California Hospital, 
San Francisco’.............. Frances Baker... ... Margery Wagner... d-e 12 Sept $186' Cert. or 
ord University, Stanford Degree 
University, Calif............ Wm. Northway..... Lucille Daniels. . a-b-d* 12. Jan April $666.60 Cert. or 
orthwestern University Medical June Sept Degree 
School, Chicago. ............ John S. Coulter..... Gertrude Beard..... a-b-d 12 Oct '$300 Certificate 
te University of Iowa Medical 
School, Iowa City. .....-+.... W. D. Paul........ Olive C. Farr....... e 12 Sept $299 Certificate 
niversity of Kansas School of Lilyan G. Warner & Cert. or 
Medicine, Kansas City, Kans.. Donald L. Rose..... Ruth Monteith... a-b-c* 12 FebSept $80* Degree 
ve-Boston School of Physical 
Education, Boston........... Arthur L. Watkins... Constance K.Greene HS. 36 Sept $500 yr. Degree 
ton University College of 
Physical Education for Women: 
Sargent College, Cambridge Cert. or 
Se ee Kenneth Christophe. Adelaide McGarrett. HLS. 36 Sept $435 yr. Degree 
\niversity of Minnesota, Minne- 
Riis oie tata ceriedusass Miland E. Knapp... Ruby M. Green .... HS. 36 Oct $530 Degree 
ayo Clinic, Rochester, Minn... Frank H. Krusen... Ruth Ryan........ a-b-~ 12 Jan July None Certificate 
es Hospital, St. Louis...... F. H. Ewerhardt.... Beatrice F. Schulz.. a-b-d 12 Sept $200 Certificate 
Louis University School of 
Nursing, St. Louis'.......... Alexander J. Kotkis.. Sr. Mary Imelda.... HS. 36 Jan Sept $300 Degree 
bany Hospital, Albany, N. Y.. John W. Ghormley. Catherine Graham.. a-b-c 12 Sept $200 Certificate 
lumbia University, New York Cert. or 
Givec+.-sdiccspethbles deus Wm. B. Snow...... JosephineL.Rathbone a-b-c lor2yrs Sept $450yr. Degree 
lew York University School of Cert. or 
Education, New York City’... George G. Deaver... Elizabeth C. Addoms a-b-d 12 Sept $525 Degree 
Duke University School of Medi- 
cine, Durham, N. C.'........ Lenox Baker....... Helen Kaiser....... a-b-d 15 Oct $300 Certificate 
D. T. Watson School of Physical 
Therapy, Leetsdale, Pa.'..... Jessie Wright....... Kathryn Kelley.... a-b-d 12 Oct $300 Diploma 
praduate Hospital of the Uni- 
versity of Pennsylvania, Phila- 
IN «003 demeneantedla George M. Piersol... Dorothy Baethke... a-b-e 12 Sept $300 Certificate 
Luiversity of Texas School of 
Medicine, Galveston ........ G. W. N. Eggers.... Ruby Decker....... a-b-d 12 Jan $143' Certificate 
h Center of Physical Medi- 
cine of the Medical College of Cert. or 
Virginia, Richmond, Va.'..... Frances Hellebrandt Josephine Buchanan. a-b-c' 12 Sept $262‘ Degree 
niversity of Wisconsin Medical Cert. or 
School, Madison!............ Harry D. Bouman.. Margaret Kobli..... a-b-c* 12 Sept $964 Degree 










8 are so arranged that any of the entrance requirements 
‘qualify students for training. a=Graduation from ac- 
ted school of nursing; b=Graduation from accredited 
l of physical education; c=Two years of college with 

courses; d= Three years of college with science courses; 
=Four years of college; H.S. = High school graduation. 





‘Male students are admitted. 


*High school graduates accepted for a four-year course leading 
to A.B. degree; students admitted quarterly and tuition is 
$166.65 per quarter. 

*High school graduates accepted for four-year college course. 
‘Nonresidents charged additional fee. 
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Present-Day Contribution to 
Treatment of Poliomyelitis 


The disease known as anterior poliomyelitis is 
of comparatively recent origin as such but men- 
tion of an endemic disease that struck small chil- 
dren goes far back into medical history. Weak- 
ness or paralysis resulted, the records say, some- 
times after a severe illness, sometimes without 
noticeable rise of temperature or illness; infan- 
tile paralysis, the physicians called it. 

A picture of a young man is carved on a 
monument to an Egyptian prince who lived cen- 
turies B.C. The picture shows him to have an 
atrophied leg with an equinus foot and he is 
holding his staff as though it were a crutch. This 
leg deformity could well have been the results 
of anterior poliomyelitis. Hippocrates writes of 
an epidemic that followed a hot dry summer on 
the island of Tharos. The disease was fatal to 
many and left many others paralyzed. In these 
past centuries they did not know the origin of 
the disease or what caused it, but the modalities 
used to treat the after-effects were much the same 
as those today. Heat, massage and exercises were 
used as well as water in the form of baths. Men- 
tion was sometimes made of striving for early 
mobility. 

About one hundred years ago one physician 
wrote that braces were the only expedient in 
walking for children with badly paralyzed legs 
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while Duchenne advocated faradic and galvanic 
electrical stimulation for weak muscles. 

In the memory of many of us moderate to 
extreme immobilization became a part of treat- 
ment. Poliomyelitis patients were placed on 
(strapped to) Bradford frames and many dif- 
ferent types of shoulder, arm, wrist and hand, 
leg and foot splints were devised in the endeavor 
to hold joints in a “neutral” position where 
there was evidence of muscle weakness. Other 
forms of treatment often were delayed until all 
traces of pain and soreness had disappeared 
even for the length of one to two years time. 
In the generally accepted present-day treatment 
freedom of motion is encouraged. Emphasis is 
on flexibility, reeducation of weakened muscles, 
good posture and corrective walking habits. 
Heat, massage, exercises and’ water are still the 
aids to these ends. But perhaps the greatest con- 
tribution toward rehabilitating the poliomyelitis 
patient is helping him adjust to his environment 
to the point, if possible, where he is completely 
independent of the aid of others. Then, too, his 
economic future is now taken into account. With 
the adult patient it may mean his former means 
of livelihood cannot be resumed because of the 
handicap of paralyzed or weakened muscles. The 
physical therapist can do much toward guiding 
and counseling him. Many people for various 
reasons have had to change their occupations, 
often to their great advantage. With small chil- 
dren this often means training the parent to look 
ahead. It is well to evaluate his potential mental 
and physical capabilities with the aid of all con- 
cerned in the child’s rehabilitation. The problem 
then is to help his parents plan for his economic 
future so that each postpoliomyelitis child may 
grow up to lead a normal adult life, perhaps 
within prescribed limits. This should mean hav- 
ing a home, wife, children and earning a living 
for his family. So while methods of treatment 
have changed, the modalities essentially have not. 
Now we endeavor to take a long view of our 
patient which is the present-day contribution to 
the treatment of poliomyelitis. 

—Sve Roen 





Being Prepared for Poliomyelitis 


It is not possible to predict the precise counties, 
states or regional areas where poliomyelitis epi- 
demics will occur during the coming months. 


Only by reviewing the incidence of reported cases. 


during the past three to five years may we antici- 
pate likely areas of activity this year or in the 
near future. 

To be really prepared to meet poliomyelitis 
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epidemics every area should have its hospitals 
staffed with trained professional personnel and 
be equipped to provide patients with every known 
facility that constitutes complete care. 

But there are not available today sufficient 
numbers of trained presonnel to staff all the al- 
ready established treatment centers or educa- 
tional institutions that each year are adding to 
our national resources in better trained physi- 
cians, nurses, physical therapists and occupa- 
tional therapists. 

Poliomyelitis patients, and their parents, ex- 
pect to have available to them the full benefit 
of our collective professional talents. This is 
essential if the National Foundation for Infantile 
Paralysis is to fulfil its pledge that no poliomyeli- 
tis patient need go without adequate care for lack 
of funds. To fulfil this obligation requires mobile 
forces of professional workers for treatment cen- 
ters located wherever the need arises. 

Meeting this need in 1947 will require the con- 
tinued willingness of physical therapists to an- 
swer the appeals from stricken areas for person- 
nel. Two hundred eighty three physical therapists 
responded to the National Foundation’s recruit- 
ment for emergency service in epidemic areas 
in 1946. Your continued response to these calls, 
when they come, means those in need of your 
services will not suffer for lack of them—wher- 
ever they live. 


—Hart E. Van Riper, M.D. 


The Physical Therapist and 
the Orthopedist 


Orthopedic surgeons always have been espe- 
cially interested in physical therapy and the train- 
ing of physical therapists. In the first movement 
of physical therapy as an independent field, the 
orthopedists were quick to recognize the value 
of physical medicine. They also saw the danger 
of having medical care carried out by technicians, 
and recognized early the advantages of sound 
cooperation between the medical profession and 
physical therapists. 

The demands of the orthopedic surgeon with 
regard to physical therapy are somewhat special, 
and therefore require some special training. For 
example, in the care of infantile paralysis pa- 
tients the usual training is helpful but special 
training is required to carry out a consistent 
program of muscle training which will include 
functional exercises. The physical therapist is 
responsible for the care of the patient irrespec- 
tive of whether he goes back into normal environ- 
ment and normal occupation or whether he re- 
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quires special schooling, training for a trade or 
special placement in industry. The care of the 
spastic child also requires a practical approach 
which takes into consideration the mental ability 
of the spastic individual as well as reeducation 
of gait and carrying out of function with studied 
relaxation. In the care of traumatic disabilities 
the physical therapist is an essential part of any 
rehabilitation program. The special training of 
the physical therapist for these and many other 
important orthopedic problems makes the phys- 
ical therapist an asset to the orthopedic surgeon 
in his work. 


In carrying out the work of rehabilitation of 
disabled individuals, and in the care of crippled 
children, a well trained physical therapist is im- 
portant. Equally important, however, with the 
training for physical care, is the consideration 
of the patient as an individual, which includes 
giving aid in the development of the mind as well 
as in the development of courage and character in 
these handicapped children. This requires intelli- 
gence and insight as well as some vision on the 
part of the physical therapist. Carrying out a 
machine-like routine with a repetition of certain 
set types of physical therapy may be worse than 
no treatment at all. The patient needs encourage- 
ment, and the treatment must be definite and 
planned to lead progressively to a predetermined 
goal. The physical therapist must visualize the 
objective of the treatment, as well as understand 
the need for each therapeutic step that she super- 
vises. It is necessary, therefore, that the physical 
therapist have an understanding of the surgeon’s 
plan for the patient and be in sympathy with the 
plan. Persistence, kindness and a wholehearted 
interest in the patient are necessary requirements 
for the physical therapist. Kindness is not to be 
confused with sentiment; it may mean firmness 
and at times strictness. It is necessary for the 
patient to develop courage and character as well 
as physical power. The physical therapist must 
lead the patient to the greatest possible develop- 
ment of all his physical power and to the use 
of such power in order to be self-sufficient and 
useful, She must inspire courage, and at times 
it may be necessary for her to instill a desire to 
develop certain faculties in a greater proportion 
than usual to compensate for a disability that 
cannot be corrected. 


The good physical therapist is a great asset in 
giving the patient encouragement and hope 
through discouraging periods and ultimately lead- 
ing the patient, in spite of no apparent results 
with prolonged effort, onward and upward until 
appreciable recovery and relief of symptoms with 
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restoration of good appearance have been at- 
tained. 
Good ethical relationship follows when the 
orthopedic surgeon and the physical therapist are 
primarily interested in the welfare of the patient. 
There always will be a place for the intelligent, 
well trained physical therapist who finds satis- 
faction in aiding the handicapped. 
-Emit D. W. Hauser, M.D. 


National Foundation for Infantile 
Paralysis Awards Grant 


The Executive Committee is pleased to an- 
nounce that the National Foundation has award- 
ed the American Physiotherapy Association a 
grant of $31,280 for continued development of 
educational services. A full report of the pro- 
gram made possible by a previous grant will be 
given by Barbara White, Educational Secretary, 
at the annual conference and will appear in the 
September-October issue of the Review. The new 
grant will enable the Association to develop con- 
sultant service in poliomyelitis epidemics and in 
the follow-up care of the poliomyelitis patient. 





Muscle Testing 

Muscle testing charts are available upon re- 
quest to the National Foundation for Infantile 
Paralysis, 120 Broadway, New York 5, N. Y. 

The Muscle Testing Manual by Worthingham, 
Daniels and Williams, published by W. B. Saund- 
ers & Co., Philadelphia, Pa., is a “must” for 
every physical therapist. Over 16,000 copies al- 
ready Be been printed. 





Infantile Paralysis Exhibits 


There were three exhibits on infantile parai- 
ysis at the American Medical Association Cen- 
tennial Convention: 

(1) The National Foundation for Infantile 
Paralysis presented one on diagnostic signs and 
muscle testing. Included also was a review of 
past epidemics. It was all graphically portrayed 
with charts, sketches and models of selected 
muscles. We will have it next year at our Amer- 
ican Physiotherapy Association conference. 

(2) “The Physiological Problems of Bulbar 
Poliomyelitis” by Maurice Visscher, A. B. Baker, 
R. Brown, John Adams, Alan Heminway, R. 
Anthony and J. Elam of the University of Min- 
nesota. This exhibit received the bronze medal 
for original research. It described visually the 
physiological problems in the management of 
bulbar poliomyelitis. 
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(3) “Physical Rehabilitation for Poliomyelitis” 
by Dr. Robert Bennett of Warm Springs Foun- 
dation. It described three illuminated charts and 
Kodachrome pictures — the treatment of polio- 
myelitis. Helen Vaughn assisted in the exhibit. 


New York Chapter 


The New York Chapter sponsored a postgrad. 
uate course in infantile paralysis of ten two-hour 
lectures, once,a week. A fee of $10 for members 
and $15 for nonmembers was charged. Attend- 
ance was in excess of a hundred. All lectures 
were mimeographed and each individual attend- 
ing received a copy of the syllabus. 


Ohio Chapter 


The Ohio Society for Crippled Children is 
offering to members of the Ohio Chapter of the 
American Physiotherapy Association an unspe- 
cified number of scholarships for three months 
advanced training and supervised clinical prac- 
tice in cerebral palsy with Dr. Winthrop M. 
Phelps, at Children’s Rehabilitation Institute in 
Baltimore, Maryland. 





Intensive Course in Poliomyelitis 
Treatment 


The Medical School of the University of Wis- 
consin presented an intensive course in the care 
and treatment of infantile paralysis, June 23-28, 
1947, at the Medical School and the State of 
Wisconsin General Hospital and Orthopedic 
Hospital in Madison. This was conducted in con- 
junction with the National Foundation for In- 
fantile Paralysis as well as the Wisconsin State 
organization. Enrollment was limited to physi- 
cians from the local communities throughout the 
State of Wisconsin and the physicians were se- 
lected by the infantile paralysis organizations 
throughout the state. The diagnosis of the disease 
and the immediate care of the patient were 
emphasized. 





A “Directory of Agencies and Organizations 
Concerned with Rehabilitation and Services to 
the Handicapped” has been compiled recently 
by Dr. Howard A. Rusk and Mr. Eugene J. Tay- 
lor, published by the New York Times. This may 
be procured by writing to the New York Times, 
Dept. A-5, New York, N. Y. Cost, 10 cents per 


copy. 
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American Congress of Physical 
Medicine 

The American Congress of Physical Medicine 
will hold its twenty-fifth annual scientific and 
clinical session Sept. 2, 3, 4, 5 and 6 inclusive, 
at the Hotel Radisson, Minneapolis. Scientific 
and clinical sessions will be given the days of 
Sept. 3, 4, 5 and 6. All sessions will be open to 
members of the medical profession in good stand- 
ing with the American Medical Association. In 
addition to the scientific sessions, the annual in- 
struction courses will be held Sept. 2, 3, 4 and 5. 
These courses will be open to physicians and the 
therapists registered with the American Registry 
of Physical Therapy Technicians. For informa- 
tion concerning the convention and the instruc- 
tion course, address the American Congress of 
Physical Medicine, 30 North Michigan Avenue, 
Chicago 2, Illinois. 


New Physical Therapy Course 


A new program in physical therapy, under the 
joint sponsorship of the Simmons College School 
of Science, and the Peter Bent Brigham, Chil- 
dren’s, and Massachusetts General Hospitals, 
leading to the degree of bachelor of science and a 
diploma in physical therapy, will be offered to 
undergraduate and graduate students beginning 
in September. This program is new only in its 
auspices as it has been given for many years 
under the sponsorship of the Harvard Medical 
School. In its new form it represents an expan- 
sion of the former program from nine to sixteen 
months, but the same physicians and physical 
therapists are instructing. 





Alice Lou Plastridge 
Receives Decoration 


In October, 1945 a medical commission com- 
posed of two physicians and a physical therapist 
flew to Belgium to help fight the epidemic of in- 
fantile paralysis which had developed in that 
country. As a tribute in recognition of services 
rendered to the people of Belgium during this 
epidemic of poliomyelitis, the Prince Regent of 
Belgium conferred to the members of this com- 
mission the following decorations: to Doctor 
McIntosh, the Cross of Knight of the Order of 
Leopold; to Dr. C. E. Itwin, the Cross of Knight 
of the Order of the Crown; to Miss Alice Lou 
Plastridge, the Golden Palms of the Order of the 
Crown. 

The decoration was pinned on Miss Plastridge 
on April 15, 1947, by Baron Silvercruys, Belgium 
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Ambassador, at the Belgian Embassy, Washing- 
ton, D. C. The very impressive ceremony was 
followed by a luncheon at the Embassy. Those 
present were: Baron Silvercruys, his undersec- 
retary, Mrs. Woodrow Wilson, Viscountess de 
Beughem, Mr. Basil O'Connor, Doctor and Mrs. 
C. E. Irwin, and Miss Plastridge. 





About People You Know— 


Dorothy Baethke, who recently completed her 
Teaching Fellowship, has accepted the position 
as Technical Director of the Physical Therapy 
School at the Graduate Hospital, University of 
Pennsylvania, Philadelphia, beginning August 1, 
1947, 

Eleanor J. Carlin, formerly instructor at Wal- 
ter Reed General Hospital, has accepted the posi- 
tion of instructor at the Graduate Hospital, Uni- 
versity of Pennsylvania, Philadelphia. 

Edna Blumenthal is now at Elizabethtown, Pa. 

Lois Ransom has recently been appointed as 
Physical Therapy Consultant in the U. S. Public 
Health Service, Washington, D. C. 





Louisa C. Lippitt 


Miss Louisa C. Lippitt, 77, for many years a 
physical therapist at Children’s Hospital, Wash- 
ington, D. C., died on June 14, 1947. Miss Lip- 
pitt started her career as a physical therapist in 
World War I, when she served as a reconstruc- 
tion aide at an Army hospital in France. She 
was a charter member of the American Physio- 
therapy Association, but had resigned in 1942 
because of ill health. 

New Members 

The following are newly accepted members 
of the American Physiotherapy Association: 
Beneck, Louis W., 10458 DeSoto Ave., Chatsworth, Calif. 
—— Mary Susan, 2002 N. Alabama, Indianapolis, 

na, 

Brooks, Gyla (Miss), 519 Smithfield St., Pittsburgh, Pa. 

Chaves, Josephine, 32 E. Bloomington, lowa City, lowa. 

Deerwester, David L., Florida Sanitarium & Hosp., Or- 
lando, Fla. 

Dunlap, Mrs. Janet J., 1253 Stanyan St., San Francisco, 

Calif. 

— Isobel J., 312 N. Boyle Ave., Los Angeles 33, 
alt. 

Hartz, Augusta A., 199 Smith St., Merrick, N. Y. 

Hilliard, Greta, 20644 N. 9th St., Fargo, N. D. 

— Marjory W., 917 Leahy St., Muskegon Hgts., 

Nich. 

Rubin, Mrs. Hyacinth R., 42-15 43rd Ave., Long Island 

City 4, N. Y. 

Ruddy, Thelma I., 902 2nd St., N.W.. Rochester, Minn. 

Schleck, Joan A., Comstock Hall, Univ. of Minn., Minne- 
apolis, Minn. 

Wall, Ruth A., P.T. Clinic, Letterman Gen. Hosp., San 

Francisco, Calif. 
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Recent graduates of Stanford University, Calif.: 
Bird, Anna C, Law, Joan 
Blood, Helen McEachran, Doris 
Cira, Eleanor Nichols, Isabel 
Irwin, Margery Power, Paula 
Kanney, Mary Jane Ramsay, Lois Ann 
Kunz, Afton Riste, Eyrlis 


Recent graduates of Northwestern University Medical 
School, Chicago, Iil.: 

Abendroth, Frances L. Luhde, Gerda Dorothy 

Alvey, Vivian M. Mankovich, Irene 

Allen, Hazel R. Osterbur, Katherine M. 

Chatelain, Helen H. Pitt, Marjorie V. 

de la Torre, Mary Rita Smith, Irene P. 

Jeffner, Mrs. Ruby A. Theige, Nikki 

Jusino, Hadid P. Weber, Virginia P. 
Wingfield, Mrs. Jeane R. 


Recend graduates of University of Kansas School of 
Medicine, Kansas City, Kans.: 
Cassity, Vera Palmer, Elisabeth L. 
Cordes, Rosemary E. Peterschmidt, Nancy 
Denes, Andrew F. Rolph, Florence M. 
Heston, Betty J. Scripioni, Robert C. 
Markle, Harriet G. Van Wormer, Jeanne 
Norton, Ethel Mae Villafane, Amparo 
Woodard, Goldie 
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Recent graduates of Bouve-Boston School of Physical 
Education, Boston, Mass.: 
Cunningham, Julianne Pettit, Mary E. 
Porter, Georgia 


Recent graduates of the University of Minnesota, 
Minneapolis, Minn.: 
Hutcherson. Mrs. Percia A. 
Irons, Edna Mae 
Loomis, Ruth A. 
Hall, Odell L. Overton, Melvin M. 
Hazen, Helen Rosemary Pauley, Donna L. 


Recent graduates of Albany Hospital, Albany, N. Y.: 


Benson, Fannie Muriel Ryan, Joyce A. 
Rosenman, Rita Spenello, Nellie 


Ballard, Tessie A. 
Burk, Florence E. 
Feuerstein, Rita 


Recent graduates of New York University School of 
Education, New York City: 
App, Glendore V. Egan, Bernard G. 
Blethen, Phyllis Favors, Roberta E. 
Cohen, Hazel Gabriel, Doris Mae 
Martin, Felix E. McCuen, Donald W. 
Merritt, Hubert B. Moore, Charlotte E. 
Courtois, Marrie J. Passer, Bernard 
Currier, Etta Thain, Ellathea M. 
Dworak, Dorothy Tietenberg, Florence A. 
Walker, Ida Mae 





Coming Meetings 


Date Organization 
Sept. 246 American Congress of Physical Medicine 
Oct. 31 to 
Nov. 7 American Occupational Therapy Association 
Sept. 7-12 American Association of Medical Record Librarians 


Place 
Hotel Radisson, Minneapolis, Minn. 


Hotel Del Coronado, Calif. 
Hotel Commodore, New York, N. Y. 





Index to Current Literature 


Anterior Poliomyelitis 


Factors to be Considered in Evaluation Effect of Treat- 
ment in Anterior Poliomyelitis: With Special Refer- 
ence to Improvement in Muscle Strength. Norman 
Nelson. Arch. Phys. Med., June 1947. 

Poliomyelitis Virus in Nervous Tissue. 
J.A.M.A., June 28, 1947. 

Foot Supports in Polio. Bernice Wunderlich Irene. 
Amer. J. Nurs., May 1947. 

External Rotation of the Leg in Poliomyelitis. Samuel 
C. Yachnin. J. Bone and J. Surg., April 1947. 

Vasomotor Disturbances in Poliomyelitis. Bull. U. S. 
Army Med. Dept., June 1947. 

Poliomyelitis: Part |—The Management of Poliomyelitis. 
Charles LeRoy Lowman. Amer. J. Nurs., June 1947. 
Poliomyelitis: Part I1—Psychological Considerations in 
Poliomyelitis Care. Morton A. Seidenfeld. Amer. J. 

Nurs., June 1947. 

Poliomyelitis: Part 111—-The Nurse in Poliomyelitis 
Care. Kathleen Newton. Amer. J. Nurs., June 1947. 
Experiments on Immunity to Poliomyelitis. Editorial, 

J.A.M.A., July 5, 1947. 


Apparatus 


Improvised Walker. Bull. U. S. Army Med. Dept., June 
1947. 


Editorial, 


Arthritis and Rheumatism 


The Problems of Rheumatism. Henry Cohen. J. Chart. 
Soc. Physio., April 1947. 


Cerebral Palsy 


Physical Therapy Aspects of Cerebral Palsy. Dorothy 
Bauer. Public Health Nurs., May 1947. 

Teaching Self-Feeding to Children with Cerebral Palsy. 
Grace V. Johnson. Public Health Nurs., June 1947. 


Diathermy 
The Effects of Diathermy on Tissues Contiguous to Im- 
planted Surgical Metals. H. S. Etter, R. H. Pudenz 
and I. Gersh. Arch. Phys. Med., June 1947. 
The Effect of the Presence of Metals in Tissues Sub- 
jected to Diathermy Treatment. K. S. Lion. Arch. 
Phys. Med., June 1947. 


Fractures 
The Whitman Reconstruction Operation for Complica- 
tions of Fracture of the Neck of the Femur. Arthur 
Krida. J. Bone and J. Surg., April 1947. 
Trochanteric Anthroplasty in the Treatment of Ununited 
Fractures of the Neck of the Femur. Philip D. Wilson. 
J. Bone and J. Surg., April 1947. 


Heat ami Cold 
Physical Medicine and Cold Injury of the Limbs. Irwin 
D. Stein. Arch. Phys. Med., June 1947. 
Frostbite: Experimental and Clinical Observations. Carl 
A. Johnson. Arch. Phys. Med., June 1947. 
Counter-Irritation. W. H. Wynn. The Practitioner, March 
1947. 
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Refrigeration in Surgery of the Extremities. William J. 
Pickett. Ilinois Med. J., Feb. 1947. 

The Physiology of Refrigeration Anesthesia. P. C. Lund. 
Manitoba Med. Rev., March 1947. 

Extremity Refrigeration Without Tourniquet Ligation in 
Acute Arterial Deficit. Kenneth E. Livingston. Annals 
of Surgery, April 1947. 

The Effect of the Local Reduction of Temperature on 
Scaid Burns in the Rat. Hamilton Baxter and Robert 
H. More. Annals of Surgery, Feb. 1947. 


Hydrotherapy 
The Role of Balneotherapy in Rehabilitation. J. Barnes 
Burt. The Practitioner, March 1947. 
The Place of Health Resort Therapy in Dermatologic 
Disorders. Anthony C. Cipollaro. J.A.M.A., May 17, 


1947. 
Low Back Pain 


Backache. W. H. Gervis. J. Chart. Soc. Physio., June 
1947. 

Low Back Pain. Samuel J. Lang. Quart. Bull., North- 
western Univ. Med. School, Summer Quarter, 1947. 


Miscellaneous 

Manipulation in General Practice. A. G. Timbrell Fisher. 
The Practitioner, March 1947. 

Electrotherapy in General Practice. L. D. Bailey. The 
Practitioner, March 1947. 

Management of Strabismus. Edmond L. Cooper. J. 
Michigan State Med. Soc., March 1947. 

Surgical Incision of the Abdominal Wall: With Refer- 
ence to Aftercare by the Physiotherapist. Ralph H. 
Gardiner. J. Chart. Soc. Physio., May 1947. 

Autonomic Control of Synovial-Fluid Reaction. C. I. 
Reed, Herman Joe, Norman R. Joseph. J. Bone and 
J. Surg., April 1947, 
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Play Therapy jor the Problem Child. Helen E. Miller. 
Public Health Nurse., June 1947. 
Nervous and Mental Diseases and Injuries 
Regeneration of Severed Nerves. Lewis J. Pollock, James 
G. Golseth, Frank Mayfield, Alex J. Arieff, Erich 
Liebert and Y. T. Oester. J.A.M.A., May 24, 1947. 
Peripheral Nerve Injuries 
Physiotherapy in War Injuries of Peripheral Nerves. 1. 
Y. Tarasevich, K. M. Freiden and A. R. Shugam. 
Amer. Rev. Sov. Med., June 1947. 


Peripheral Vascular Diseases 

Surgical Management of Vascular Leg Ulcers. Howard 

C. Rees and John G. Slevin. Surgery, April 1947. 
Physical Medicine 

The Place of Physical Medicine in General Practice. J. 
F,. Nash. Southern Med. J., Feb., 1947. 

A Few Essentials in Prescribing Physical Medicine in 
General Practice. Earl C. Elkins. Journal-Lancet, 
March 1947. 

Physiotherapy and the Athlete. J. E. Lovelock. The Prac- 
tioner, March 1947. 

What Physical Medicine Expects from Occupational 
Therapy. H. V. Cranfield. Canadian J. Occupational 
Therapy, April 1947. 

Physiotherapy for Hand and Foot. G. R. Girdlestone. 5. 
Chart. Soc. Physio., May 1947. 

The Development of Physical Medicine as Observed 
During the Past Two Decades. Frank H. Krusen. Bull. 
U. S. Army Med. Dept., June 1947. 

Physiotherapy for Chests in a Plastic Unit. Mary S. 
Grass and Joyce L. Morris. J. Chart. Soc. Physio., 
June 1947. 

The Adoption of Osteopathy. Doris G. Robinson. J. Chart. 
Soc. Physio., June 1947. 
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Tracheotomy in Bulbar Poliomyelitis 


Robert E. Priest, M.D., and Neill F. Goltz, M.D., Minnea- 
polis, Minn. In Tue Journat-Lancet, 67:5:196, May 
1947. 

At the Minneapolis General Hospital during the 1946 
poliomyelitis epidemic it has been possible partially to 
estimate the value of tracheotomy in poliomyelitis pa- 
tients having respiratory difficulties. Prior to this epi- 
demic the members of the otolaryngology staff had had 
no experience with tracheotomy in poliomyelitis. Using 
the few published reports as a guide, tracheotomy 
has been employed cautiously. As the epidemic has 
progressed the indications have become clearer. This re- 
pert is made with the hope that a summary of our 
experiences may be useful to others. Background litera- 
ture will be reviewed briefly. 

Galloway reported 3 patients who had respiratory 
dificulty as a complication of poliomyelitis. In 2 of his 
patients he believed tracheotomy was a life-saving factor. 
In one patient Galloway observed a pool of fluid 
im the pharynx wih its gravity level in the larynx 
and trachea. In his other cases, thick mucus was aspir- 
ated when the trachea was opened. Galloway concludes 
with the statement that “emphasis in poliomyelitis with 


respiratory difficulty may well be shifted to the peripher- 
al respiratory tract. Postural drainage, aspiration, and 
use of the respirator should be given a fair trial. If these 
are not successful tracheotomy may be employed as 
a life-saving measure . . .” 


Summary 


Experiences at Minneapolis General Hospital with 
tracheotomy during the poliomyelitis epidemic of 1946 
are analyzed. Using published reports as a guide, trache- 
otomy was employed cautiously. Surgical indications 
gradually became clear as the epidemic progressed. 

Criteria for tracheotomy were: (1) Respiratory dis- 
tress as evidenced by recurrent cyanosis, coarse rales in 
the chest and laryngeal stridor. (2) Excitement and un- 
manageability causing patient to resist pharyngeal aspira- 
tion strenuously. (3) Stupor of degree sufficient to make 
patient oblivious to accumulation of secretion in his 
airway. (4) Inability to cough effectively. (5) Pharyngeal 
pooling of mucus, vocal cord paralysis, or intralaryn- 
geal hypesthesia demonstrable by laryngoscopy. 

Twenty-two tracheotomies were done; 7 patients lived 
and 15 died. It is thought that the procedure was life- 
saving in 5 cases. We feel that some patients died be- 
cause we operated too late. 
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Poliomyelitis: The Physician’s Approach 


Lee E. Sutton, Jr., M.D., Richmond, Virginia. In Soutn- 
ERN Mepicat Journat, 40:6:494, June 1947. 


Therapy—As soon as the diagnosis is made the patient 
should be put to bed and should remain there during 
the acute stage. The bed should be so constructed that 
the patient can lie comfortably on his back in a rest- 
ful position. 

When there is stiffness, spasm or pain, heat may be 
applied for relief. The heat may be either moist or dry. 
Moist heat is preferable but requires more nursing care. 
Dry heat can be given by using a hood rigged with 
electric bulbs placed over a patient. There are other 
ways of applying dry heat. 

At the present time the most popular way of apply- 
ing moist heat is through the application of hot blankets 
from which the water has been wrung. 

Gurewitch et al applied moist heat by placing the pa- 
tient in a water bath at 104 degrees F. for six immer- 
sions daily at 15 to 20 minutes each. They think their 
results are just as good as those obtained by hot packs. 

Extra salt must be given the patient when he sweats 
a great deal to make up for what is lost through sweat- 
ing. 

Recently hypertonic solutions have been given with 
the idea of dehydrating the central nervous system. 

Prostigmine is used by some for the treatment of polio- 
myelitis as a complement to the packs. My personal ex- 
perience with the drug did not detect any definite ad- 
vantage. 

It must not be forgotten that poliomyelitis patients, 
particularly older children and adults, are very much 
worried about themselves. Knowing that they have the 
disease they immediately picture the cripple whom they 
knew who had had it. They need psychological care. 

In the convalescent or chronic stage when the pain has 
left physical therapy should play a large part in therapy. 
Muscle training and education and graded exercises 
should be given. Activities must be regulated. Muscles 
must be protected from overstretching. 

The orthopedic surgeon should use braces and splints 
to prevent the overstretching of muscles and for the 
prevention of deformities. When improvement ceases, 
operations are to be performed when practical to give 
the patient increased mobility. 

The occupational therapist has his part to play in 
rehabilitating the patient. 


The Epidemiology of Poliomyelitis: Problems at 
Home and Among the Armed Forces Abroad 


Albert B. Sabin, M.D., Cincinnati. In Journat or THE 
American Mepicat Association, 134:9:749, June 28, 
1947. 


From the point of view of public health the chief 
importance of poliomyelitis as a disease lies in its 
paralytic manifestations, and the main problem in the 
epidemiology of poliomyelitis concerns the cause or 
causes of the sudden appearance in certain parts of 
the world of large numbers of paralytic cases. 

Public health officers and other physicians frequently 
seek the advice of “poliomyelitis experts” on what to 
do during an epidemic. These “experts” are as a rule 
reluctant to supply even guiding principles because, as 
has been pointed out in this communication, much re- 
mains to be learned about the cause of epidemics and 
the dissemination of the virus. However, there are cer- 
tain reasonable measures which may be taken during 
epidemics with a view to minimizing the chances of 
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infection, even if there is no evidence or assurance that 
these measures will stop an epidemic of poliomyelitis 
“cold” as effectively as will the advent of “cold” weather. 

Until information to the contrary becomes available, 
the following guiding principles may, in my own opinion, 
be offered to physicians: 

A. More virus is being disseminated in a community 
during an epidemic than at other times. 

B. Poliomyelitis virus is present for a short time in 
the throat and more frequently and for a longer time 
in the intestinal tract and stools of certain apparently 
healthy people as well as of acutely paralyzed patients 
during an epidemic. 

C. From these sources of infection the virus may 
be transmitted té others by intimate contact, contaminat- 
ed hands and fomites. There is no evidence that the 
virus is ordinarily present in the nose or that droplets 
emitted from the respiratory tract play a significant role, 
if any, in the dissemination of the virus. 

D. During an epidemic the “filth” flies can be contam- 
inated with the virus, which they can deposit in infee- 
tive amounts on food, and consumption of such con- 
taminated food can produce the disease. 

With these guiding principles in mind, the following 
opinions are offered on questions which most frequently 
come up for consideration: 

1. Measures designed to minimize spread by droplet 
infection, such as the closing of movies and churches 
or the refusal to admit patients with poliomyelitis on 
general hospital wards are not warranted. 

2. Measures designed to diminish the chances of 
transmission by contact during intimate play of chil- 
dren whether out of school or in school are reasonable 
and warranted. Public playgrounds and swimming pools 
should be closed. Schools may be opened or should re- 
main closed depending on whether the avoidance of 
contact among children can be enforced better in school 
or out of school. The mere presence of a large number 
of children in a single room cannot be regarded as 
conducive to transmission of the virus, while playing, 
shaking hands or using a common toilet without ade- 
quate washing of hands may be. Parents should have 
the right to decide for themselves whether or not they 
wish to send their children to school during an epidemic. 
Avoidance of strenuous physical exercise during an 
epidemic or in cases of known, intimate exposure is 
reasonable. 

3. Measures designed to minimize contamination of 
food by flies, whether in stores or in homes, are reason- 
able and warranted. 

4. Measures aimed at the mass destruction of flies 
by the spraying of DDT from airplanes or other moving 
vehicles on whole towns after an epidemic has appeared 
is of doubtful, if any, value. 

5. Measures taken to prevent flies from breeding in 
or having access to the sludge beds and other parts of 
metropolitan sewage disposal plants and creeks con- 
taining raw human sewage are reasonable and warranted. 

6. Disposal of stools from patients with poliomyelitis 
in homes or hospitals into the sewer system without 
previous disinfection of the virus is not contraindicated, 
because during an epidemic the sewer system is con- 
taminated with greater amounts of virus by the many 
persons who are infected and do not know it. Where 
no flush toilets are available, the stools may be emptied 
in the privy used by the rest of the family, but special 
precautions should be taken to prevent access of flies 
to it. 

7. Patients with poliomyelitis can be admitted on 
general hospital wards but should be treated with s0- 
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called typhoid technic. Bedpans used only for 1 patient 
need only be washed after the contents are emptied 
into the sewer system; if they are used interchangeably 
they should be sterilized by live steam. This typhoid 
technic should be applied for at least four weeks dating 
from the onset of the first “systemic” symptoms. 

8. Bedsheets, towels and other laundry during polio- 
myelitis epidemics may be regarded as potentially con- 
taminated, and advice in regard to the wearing of gloves 
and washing of hands by workers handling such laundry 
before it is washed is reasonable and warranted. 

9. Isolation in the home of patients whose disease is 
diagnosed as poliomyelitis is indicated for at least two 
weeks and is reasonable for a period of four weeks 
dating from the first onset of symptoms. The children 
of such households and older members who may be 
engaged in the handling of food in stores or restaurants, 
or whose occupations may bring them into intimate 
contact with children, should remain at home for a 
period of at least two weeks. The same procedure may 
be advocated for other children who may have been 
exposed in intimate play with members of an infected 
household. While it is unquestionably true that isola- 
tion at best can control only an indefinite fraction of 
those who may be disseminating the virus, it is neverthe- 
less reasonable to attempt to protect a small number of 
persons, even if the risk for the community at large 
may not be affected appreciably by such a measure. 

Finally, it is necessary to repeat that all these meas- 
ures are advocated not with the idea that they will 
stop an epidemic but rather in the belief that in as far 
as they are carried out diligently at least some persons 
may escape infection who might otherwise have become 
paralyzed. 


Observations on a Poliomyelitis Outbreak in North 
Dakota in 1946 (With Special Consideration 
of Spinal Fluid Findings) 

L. G. Pray, M.D., Fargo, North Dakota, In Tae Journat- 

Lancet, 67:5:202, May 1947. 

Eighty children with poliomyelitis were seen during 
the summer and fall of 1946. Thirty-three of them lived 
in Fargo or Moorhead, while the remaining 47 were from 
West Fargo or from more distant points in North Da- 
kota and Northern Minnesota. The first child with the 
disease, a 10-year-old boy severely ill with bulbar and 
spinal involvement, was hospitalized on July 18th. In this 
series there were 8 cases during July, 29 during August, 
31 during September, 8 during October, with a sharp 
drop to 1 in November and 3 during December. Forty-one 
of these children had abortive or nonparalytic cases, while 
39 were paralytic in type. 

Treatment consisted of medical and nursing care of 
the patient during the acute stage of the disease with 
particular emphasis on the hydration and general well 
being of the child. Hot packing according to the Kenny 
technic was used routinely; an orthopedist and physical 
therapist supervised that portion of the treatment and 
started passive and active motion and muscle reeducation 
of affected extremities as soon as the acute stage began 
to subside. There were 7 children with high cervical and 
possible bulbar involvement; 5 of these required a res- 
pirator for a period varying from days to weeks. Special 
nurses were with these children at all times. A suc- 
tion apparatus was kept beside them and was used 
to aspirate secretions from the pharynx. Nourishment 
was given by mouth to these children when possible; 
when necessary, tube feedings were used or intravenous 
fluids given. Tracheotomy was not necessary in any of 
these children. All of them have been able to resume 
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their own respiratory and swallowing functions, although 
all but one child of this group still has considerable 
paralysis of the extremities. 


Summary and Conclusions 


The cases of 80 children with poliomyelitis have been 
analyzed. Our results and reports in the literature in- 
dicate that alterations in spinal fluid findings are not 
essential to the diagnosis of poliomyelitis; of primary 
importance are the history and physical examination 
of the patient. In one-half of abortive cases and in 
15 per cent of paralytic cases, the spinal fluid cell 
counts were normal during the early stage of the disease. 
No fatalities occurred in these 80 children. Epidemiolog- 
ical and virus studies reported in the literature show 
that the virus of poliomyelitis is harbored in the throat 
as well as the intestinal tract; spread of the disease is 
characteristic of airborne infections, with the likelihood 
that sewage and insect vectors also may play a part. It 
appears wise to keep children away from crowds during 
epidemics, as susceptibility is greatest during childhood, 
although present to a lesser extent in adults as well. 
Advance preparations by interested groups made ade- 
quate care of patients possible during this epidemic. 


Histopathologic Changes Associated with Human 
Poliomyelitis 


I. Mark Scheinker, M.D., Cincinnati. In Arcuives oF 
NeurROLocy AND Psycuiatry, 57:5:565, May 1947. 


In spite of numerous studies concerning the histo- 
pathology of human poliomyelitis, the following prob- 
lems remain controversial: (1) the localization of the 
disease and its distribution; (2) the primary type of 
the essential lesions (whether the alterations in the 
nerve cells or the inflammatory mesodermal reactions 
comprise the primary process); (3) the correlation of 
the neuronal damage and the mesodermal-glial altera- 
tions, and (4) the role played by the microglia. 

The purpose of this paper is to review some of the 
conflicting views and to attempt to arrive at an accept- 
able conclusion concerning some of the aforementioned 
problems. This presentation is the result of a detailed 
study of 6 cases of acute anterior poliomyelitis. 


Summary 


Until recently acute anterior poliomyelitis was re- 
garded by clinicians and pathologists alike as a dis- 
ease of the anterior horns of the spinal cord. The pres- 
ent study brings out the fact that no part of the central 
nervous system entirely escapes damage. The medulla, 
pons, midbrain, hypothalamus and cerebellum were in- 
volved to a great extent in every case. 

The literature abounds with controversy concerning 
whether the damage to nerve cells or the inflammatory 
process constitutes the primary alteration. In all the 
cases studied there was no direct correlation between 
the degenerative neuronal changes and the inflammatory 
reaction. The view is expressed that they are independent 
phenomena. 

Both diffuse and focal proliferations of microglia cells 
were noted as striking and predominant tissue reac- 
tions in all cases. 

The pronounced concentration of the inflammatory 
and degenerative tissue reactions in the region of the 
vagal nuclei observed in all the cases provides addi- 
tional suggestive evidence of the possible spread of the 
virus from the intestine into the central nervous system 
by way of the afferent and efferent pathways of the 
vagus nerve. 
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The Role of Antibody in Experimental Poliomye- 

litis: I. Reproducibility of Endpoint in a Mouse 

Neutralization Test with Lansing Poliomyelitis 
Virus 


Isabel M. Morgan. In American Jounnat or Hycrene, 
45:3:372, May 1947. 


In the course of evaluating results of the mouse neu- 
tralization test, certain data were accumulated on the 
properties of the Lansing strain of poliomyelitis virus in 
various strains of mice and on the reliability of a given 
endpoint. These are described in the present report. 


Summary 


A mouse-neutralization test with the Lansing strain of 
poliomyelitis virus has been described. Several strains 
of mice have been compared in their reaction to the 
virus. The reproducibility of the endpoint in titration 
of virus or of immune substance has been defined. The 
test is based on titrating serial dilutions of immune sub- 
stance in the presence of constant amount of virus. 


The Role of Antibody in Experimental Poliomye- 
litis: II. Production of Intracerebral Immunity in 
Monkeys by Vaccination 


Isabel M. Morgan, Howard A. Howe and David Bodian. 
In Amertcan Journat or Hycrene, 45:3:379, May 
1947. 


Many reports indicate that monkeys vaccinated with 
poliomyelitis virus rarely show immunity to direct in- 
tracerebral injection of active virus, although neutraliz- 
ing antibody may be present in their serum. This paper 
describes the successful immunization of monkeys by 
means of repeated intramuscular injection of active 
Lansing poliomyelitis virus. 


Summary 


Groups of monkeys have been vaccinated with dif- 
ferent amounts of poliomyelitis virus by various routes. 
Results with inactivated vaccines have so far been in- 
conclusive. When active virus was given in total amounts 
of 0.2 to 2 grams of poliomyelitis-infected monkey spinal 
cord by intravenous or subcutaneous routes, little or no 
serum antibody developed and no resistance to intra- 
cerebral injection of active virus was demonstrated. 
However. when injections were given intramuscularly 
in a total dose of 0.24 gram of infected central nervous 
system, monkeys regularly developed serum neutraliz- 
ing antibody, although no intracerebral immunity. More 
extensive intramuscular vaccination with 3 grams of in- 
fected central nervous system lead to development of 
higher serum antibody titers (ranging from 1 in 1,000 
to 1 in 8,000) as well as to solid intracerebral immunity. 


The Role of Antibody in Experimental Poliomye- 

litis: III. Distribution of Antibody In and Out of 

the Central Nervous System in Paralyzed Monkeys 

Isabel M. Morgan. In Amertcan Journat or Hycrene, 
45:3:390, May 1947. 


In conformity with earlier workers we reported in 
the preceding paper that the mere presence of antibody 
in the serum of animals vaccinated with poliomyelitis 
virus does not insure resistance to intracerebral inocula- 
tion of active virus, but we found further that by ex- 
tensive vaccination it is possible to achieve high levels 
of serum antibody associated with intracerebral im- 
munity. An additional enigma in trying to assess the 
role of antibody in poliomyelitis has been the fact that 
paralyzed animals, who developed serum antibody re- 
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markably slowly and who characteristically resist intra- 
cerebral reinoculation of homologous virus, may show 
this immunity even before antibody is found in the 
serum. A reinterpretation of these observations can now 
be made in view of the present finding of antibody 
within the central nervous system of paralyzed monkeys; 
in highest concentration in the most heavily infected 
regions, This paper will describe the conditions of study 
of antibody distribution among various tissues and fluids 
of paralyzed monkeys as compared with vaccinated ones. 


Summary 


A contrast has been drawn between the distribution 
of neutralizing antibody to Lansing poliomyelitis virus 
in vaccinated and in paralyzed monkeys. A group of 
individuals vaccinated 6 times with active virus in- 
tramuscularly and sacrificed at 6 weeks showed neu- 
tralizing antibody in the serum ranging in titer from 
1 in 60 to 1 in 2,000, but none in the spinal fluid nor 
in the suspensions of the central nervous system studied 
(anterior horn of the spinal cord and visual cortex). 

In sharp relief was the antibody distribution of mon- 
keys paralyzed as a result of intracerebral injection of 
active virus. When the monkeys were sacrificed 16 to 
23 days after paralysis, highest titers of antibody were 
found in the anterior horn of the spinal cord and none 
in the visual cortex. Little or no antibody was present 
in serum and spinal fluid. 

Antibody in the anterior horn of the spinal cord ap- 
peared between 11 and 16 days after onset of paralysis 
and persisted (even increasing) up to at least 4 to 5 
months after paralysis. By this time antibody was 
demonstrable in other regions of the central nervous 
system and other tissues and fluids of the body, but 
was consistently lower in titer. Highest titers were ob- 
served in the susceptible anterior horn of the spinal 
cord. Next in titer was the medulla, also markedly sus- 
ceptible, whereas lower titers were present in nonsus- 
ceptible gray areas (amygdala and visual cortex) and 
little or none in white matter of spinal cord and brain. 

The bearing of this localization of antibody on im- 
munity to reinfection has been discussed. 


Poliomyelitis and the Otolaryngologist 


Paul M. Hamilton, M.D., San Marino, Calif. In ANNALS 
or Orotocy, Rutnotocy & LaryncoLocy, 56:1:161, 
March 1947. 


Probably more research has been expended upon polio- 
myelitis than upon any other single disease entity, and 
with less results. We know that the disease is caused 
by a virus occurring in many strains; we know a good 
deal about its pathology and something about its patho- 
logic physiology; we know some things about the treat- 
ment of its results; but how it is spread, how the virus 
usually enters the body, how to immunize against it, 
and how to combat the virus per se we do not know very 
much better than did Heine and Medin when they first 
described it. 

Sister Kenny has caused great public furor as well 
as sharp medical controversy, and it would be venture- 
some to attempt an exact appraisal of the value of her 
teachings. There are, however, some observations which 
most students of the disease would accept. In the first 
place, she undoubtedly gave a tremendous impetus to 
research in therapy and suggested new or at least pre- 
viously ignored lines of approach. For instance, she in- 
sistently drew attention to the functional importance of 
tight muscles, which had always been known to exist 
but which had been considered of relatively little im- 
portance. She also offered a treatment for these tight 
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muscles which, laborious and illogical as it may seem, 
must be admitted by any unprejudiced observer to have 
definite therapeutic value. By this same insistence on 
the importance of tight muscles she made us look for 
them, which resulted in the diagnosis of milder and 
earlier cases. Her methods did much for the comfort of 
patients by hastening the abandonment of splints and 
casts, which in retrospect had little to commend them. 
Her end results have apparently been better than the 
usual results of previous methods. 

Undoubtedly the most vexing question regarding polio- 
myelitis for the otolaryngologist is the matter of the 
“closed season” on tonsillectomies at the time of an 
epidemic. Valid mass statistics on this question are 
almost impossible to obtain. It is hard to determine the 
number of tonsillectomies done in a large city in a given 
period of time, much less the number of cases of polio- 
myelitis; hence the relation of the operation to the 
incidence of the disease has been studied on the basis 
of admittedly incomplete data. At present one may ques- 
tion whether a tonsillectomy makes a subsequent attack 
of poliomyelitis any more probable. There are, how- 
ever, impressive instances on record indicating that when 
such a subsequent attack does occur it is much more 
likely to be of the bulbar type. Even if one refuses to 
admit the scientific worth of these instances, a thing 
hard to do under the circumstances, there still remain 
other factors not to be ignored. When one considers 
that tonsillectomy is seldom a very urgent operation and 
when one also considers the public attitude toward this 
disease, it would seem emphatically the part of wisdom 
to postpone such‘an operation. 


Studies on the Motor Cells of the Spinal Cord— 
V. Poliomyelitic Lesions in the Spinal Motor 
Nuclei in Acute Cases 


H. Chandler Elliott, Ph.D., Dept. of Anatomy, Medical 
College of the State of South Carolina, Charleston, S. C. 
In AmericAN JournAL oF PatHorocy, 23:2:313, 
March 1947, 


In a preceding paper the defects left by poliomyelitis 
in the spinal motor nuclei of convalescent and chronic 
cases were described. Six specimens were discussed, five 
human and one macaque. It was found that the disease 
apparently invades the ventral gray column from a 
dorsomedial direction, for small lesions always were con- 
fined to dorsomedial groups of cells, whereas large lesions 
spared only ventrolateral groups. Also, when a lesion 
expanded from level to level it always did so in a ventro- 
lateral direction. These generalizations were confirmed 
by every focus of infection—about twenty of them—in 
all six subjects. 

Summary 


This work is supplemental to a preceding paper. It 
offers a larger series of cases, and a more detailed dis- 
cussion of findings. 

The motor nuclei of the limbs were studied in cords 
from 25 human subjects who died from poliomyelitis. 
In agreement with the preceding paper, almost all 
lesions involved dorsal and medial nuclei, and extended 
ventrolaterally only secondarily. Exceptions were found, 
but these were rare and trivial. 

It was further found that caudal nuclei and one small 
dorsomedial group in the cervical region tend to survive. 

The probable presence and survival of marginal spino- 
cerebellar cells in the ventral horns does not invalidate 
the findings. 

_ It is suggested that the differential infection of nuclei 
is due not te their proximity to a source of infection, 
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nor to their own intrinsic susceptibility, but to passage 
of virus along tracts ending in certain nuclear groups, 
e.g., those controlling muscles involved in decerebrate 
rigidity, in the flexor reflex, etc. 

As few as one or two foci of invasicen may be found 
in a fatal case. Thus the virus may find sufficient passage 
in a single fiber. 

The importance of clarifying neuromuscular relation- 
ships, in order that the findings may be applied clinically, 
is emphasized. 


Poliomyelitis 


Clinical Conference Report. In THe BuLLETIN OF THE 
U. S. Army Mepicat Dept., 7:5:472, May 1947. 


Major Frederick G. Woodson: The patient is a 19- 
year-old white soldier who became acutely ill in Italy 
on the night of March 21, 1946. The initial symptoms 
were throbbing headache, stiff neck, nausea, vomiting 
and fever. 

A diagnosis of poliomyelitis was made, and he was 
started immediately on continuous hot, wet packs to the 
left upper extremity and the addition of heat, massage 
and passive motion. He was kept strictly in bed. About 
one week later the left arm became painful to touch 
and movement, and there was pain in both shoulders. 
Also about this time pain developed in both lower ex- 
tremities and he became unable to extend them fully. 
Packs were applied to the lower extremities as well for 
several days to relieve the pain. Atrophy of the muscles 
of the left shoulder region and left upper extremity be- 
came apparent within a few days. The patient lost about 
30 pounds of weight. He was allowed up in a wheel 
chair about the end of the third week and became 
ambulatory the fourth week. 

Dr. Phillip M. Stimson: Modern treatment is founded 
on the concept that the dysfunction or muscular dis- 
ability is due to four factors. The first is loss of innerva- 
tion of muscles due to the effect of the virus on various 
motor nerves. 

The second cause of trouble is spasm which occurs in 
two forms. The first is increased muscle tension found 
even in a muscle supposedly at rest. Every case has some 
spasm of the muscles of the neck, the back, the ham- 
strings and posterior leg muscles. These are the ones 
involved in meningitis, but the cause is different. 

The third cause of dysfunction in poliomyelitis has 
been given the name of “alienation” by Sister Kenny. 
You may call it hysterical paralysis, false paralysis or 
even shell shock. It occurs in many conditions. If you 
put a normal person in a respirator, leave him there 
five or ten minutes, then take him out, he has no trouble, 
but if you leave him there three hours he forgets how to 
breathe. 

There are six or seven ways of treating spasm. The 
method that has had the greatest publicity is Sister 
Kenny’s method of applying hot compresses. 

Curare has been used, but it is still in the experi- 
mental stage and must be used cautiously. We do not 
think that prostigmine is sound as an antispasmodic, 
since it is the pharmacologic antidote to curare. If 
curare blocks the nerve impulses going to the muscles, 
how can a pharmacologic antidote do this? What pro- 
stigmine probably does is to make it easier for the nerve 
impulses to get to the muscle. After the spasm is gone 
you can give prostigmine and get greater endurance, 
but we are not convinced that it relieves spasm in 
strieted muscles. There are more ways of relieving 
spasm, but the three main ways are the hot packs, the 
hot tubs and the wet, wrapped packs. 
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Treatment of Acute Bulbar Poliomyelitis 


E. Bennette Henson, M.D., Charleston, West Virginia. 
In West Virncinta Mepicat Journar, 43:5:157, May 
1947. 

The resort to surgery in acute bulbar poliomyelitis 
may seem to many physicians too rash a procedure but 
in doing an early tracheotomy in bulbar cases often lies 
the difference between life and death. 

The upper spinal involvement and that of the motor 
cells of many cranial nerves cause grave concern on the 
part of the patient as well as the physician, for fear 
of further spread of the disease. Often one sees pa- 
tients with involvement of the motor nuclei of one or 
more cranial nerves who do not appear seriously ill. 
However alarming the condition may be the outcome 
seldom is fatal except in cases in which the ninth and 
tenth cranial nerves are involved. 

When the involvement extends from the cranial nerve 
cells to the respiratory center the prognosis is poor. 

Not all such patients will be cured by this or any 
other procedure since the patient’s resistance to the 
disease may be very low and a fatal outcome the in- 
evitable result. However, it would seem rational to 
resort to tracheotomy in the severe cases even when 
seen rather late in the belief that by this means the 
best possible chance for recovery is offered. 


A Preliminary Review of Poliomyelitis in Florida 


Edwin G. Riley, M.D., Jacksonville. In JourNAL oF THE 
Frorma Mepicat Association, 33:11:638, May 1947. 


The increased incidence of poliomyelitis in Florida 
in 1946 has led to much interest in this disease. Because 
of this interest the following review has been prepared 
from the records of the Florida State Board of Health. 
In the material presented no attempt is made to answer 
any of the scientific questions which poliomyelitis poses; 
rather, this material raises further questions about this 
disease in Florida, to which there are no answers at the 
present time. 

Florida has consistently had a rate that is consider- 
ably below that of the nation as a whole. This is in line 
with the observation that the southern part of the 
United States generally has less poliomyelitis. Florida 
never had a serious number of cases prior to 1941. Even 
during the 1916 epidemic only 8 cases of the disease were 
reported. 

In a series of 424 cases studied in various cities in 
the United States in 1935, the largest number of cases 
occurred in the 5-9 age group. This was also the situa- 
tion with 3,775 cases in Chicago and Detroit for 1939- 
1944 and Northwestern United States for 1943. Florida, 
on the other hand, shows the largest percentage of cases 
that fall in the 0-4 group. In the ages above 20, 
Florida has a higher proportion of cases than do the 
other areas mentioned. 

In general, the incidence and mortality rates in polio- 
myelitis are slightly higher in boys than in girls. Of 1,074 
cases occurring in the state since 1940, 520 were in males 
while 453 were in females. Of deaths from 1917 to 1945, 
146 occurred in males and 117 in females. 

Collins, presenting information from a sickness sur- 
vey, showed that the incidence of poliomyelitis was 
14.5 per 100,000, for white persons and 6.2 for Negroes. 


Discussion 
Reported figures for poliomyelitis are difficult to eval- 
uate. The problem of diagnosis is difficult in many cases. 
Because of this fact, a committee of the American Pub- 
lic Health Association has recommended that for public 
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health purposes only those cases in which paralysis oc- 
curs should be considered. This recommendation has 
not been followed in the figures given herein for Florida, 
If a true picture of the extent of the disease is to be 
obtained, those cases in which paralysis does not occur 
and in which by other standards this disease is present 
should be included. This latter practice is followed in 
most states. Even if one were to consider only those 
cases in which there is paralysis, there still would be 
the problem of completeness of reporting. It has been 
noted that in a nonepidemic year only 69 per cent of 
paralytic cases are reported by physicians while in epi- 
demic years this figure rises to 82 per cent. What per- 
centage of the total number of cases occurring in Florida 
is reported it is«impossible to say at the present time. 
It is believed that during the recent outbreak reporting 
was good, aad work which is in progress at the present 
time will help to evaluate this situation. The reporting 
of cases among the Negro population should be im.- 
proved if that is the factor causing the much lower 
record of cases among that group. 


Collins stated that sickness surveys have revealed that 
1.6 per 10,000 living white persons under 25 years of 
age had an orthopedic impairment which was the result 
of a prior attack of poliomyelitis. On the basis of this 
conclusion it might be conservatively estimated that 
some 2,000 persons in Florida suffer permanent residual 
disability from poliomyelitis. 


The Bulbar Form of Poliomyelitis: I. Diagnosis 
and the Correlation of Clinical with Physiologic 
and Pathologic Manifestations 


The Minnesota Poliomyelitis Research Commission, Min- 
neapolis. In JouRNAL OF THE AMERICAN MEDICAL 
AssociaTIon, 134:9:757, June 28, 1947. 


Despite the fact that most of the deaths from acute 
poliomyelitis are commonly conceded to result from 
involvement of the medulla oblongata and immediately 
contiguous brain centers, comparatively little special 
attention has been given to this form of the disease by 
either clinical or laboratory investigators. This ob- 
vious neglect of one of the most important aspects of 
the problem of poliomyelitis can be attributed, in part 
at least, to two erroneous assumptions. The first of these 
is that the incidence of the bulbar form of poliomyelitis 
is low. The second is that there is little to offer the 
victims of this form of the disease in the way of therapy. 


A detailed study of symptomatology as related to 
special functional disturbances observed during life and 
pathologic changes found post mortem in fatal cases led 
to a comprehensive classification. 


The classification finally evolved to include all cases 
of the bulbar form of poliomyelitis was the following: 
(1) those in which the nuclei of the cranial nerves are 
involved—(a) upper cranial nerve group and (6) lower 
cranial nerve group; (2) those in which the autonomic 
centers are affected—(a) respiratory center group 
(6) circulatory center group; (3) those in which there 
is combined bulbar and encephalitic involvement—(a) 
diffuse encephalitic group and (6) focal encephalitic 
group, and (4) those in which bulbar and upper spinal 
involvement are combined. 


Summary 


The most frequently recognized form of bulbar polio- 
myelitis consists of involvement of the nuclei of the 
cranial nerves. Only destruction of the tenth cranial nerve 
furnishes an immediate threat to the life of the patient 
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by producing an obstruction to the airway and subse- 
quent asphyxia. 

When the autonomic centers within the medulla are 
injured in poliomyelitis, symptoms of respiratory or 
circulatory failure result, even in the absence of severe 
cranial neural, intercostal or diaphragmatic paralysis. 

Clinical symptomatology indicative of cerebral in- 
volvement is common in bulbar poliomyelitis. These 
symptoms usually are caused by anoxia and clear up 
after adequate oxygen therapy. 


Isolation of Poliomyelitis Virus from the 
Throats of Symptomless Children 


Howard A. Howe and David Bodian. In AMERICAN JourR- 
NAL OF Hyorene, 45:2:219, March 1947. 


An outbreak of poliomyelitis in Baltimore, Md., in the 
summer of 1944 made possible some observations on the 
presence of poliomyelitis virus in the throats of certain 
individuals who had had varying degrees of contact 
with definite cases of paralytic poliomyelitis. These are 
summarized. 

Summary 


Poliomyelitis virus was isolated from the throats of 
one of 3 patients with poliomyelitis and from one of 6 
juvenile family contacts, but not from 5 adult familial, 
7 juvenile or 6 adult extra-familial contacts of these cases. 
Virus was present in the throats of at least two of 28 
healthy children from a neighborhood playground. One 
year later these children were shown to have antibody 
against the viruses isolated from them. The method, here 
employed, of testing pools of throat swabs is thought to 
have been a poor one because of the increased proba- 
bility of encountering antiviral substances; hence only 
the positive results can be stressed. 


Nutritional and Psychological Aspects of the Care 
of Patients with Bulbar Poliomyelitis 


Albert J. Schroeder, M.D., Minneapolis, Minn. In Tue 

Journat-Lancet, 67:5:199, May 1947. 

The 1946 epidemic of acute anterior poliomyelitis in 
Minneapolis afforded an opportunity to observe aspects 
of the therapy of this disease which have not been suf- 
ficiently emphasized heretofore although shown previous- 
ly to be of great importance in analogous clinical circum- 
stances. 

Conclusions 

1. It is possible to maintain nutrition during the acute 
stage of bulbar poliomyelitis. 

2. Gavage feeding of these patients is a safe and 
readily utilizable method of feeding. 

3. Proctoclysis is a valuable adjunct in the maintenance 
of adequate fluid intake in the bulbar patient. 

4. The importance of maintaining a cheerful and op- 
timistic ward psychology for patients with bulbar polio- 
myelitis should be emphasized. 


External Rotation of the Leg in Poliomyelitis 
Samvel C. Yachnin, M.D., Passaic, New Jersey. In 
ts or Bone ann Jomnt Surcery, 29:2:415, April 

947. 

Major advances have been made, since 1900, in the 
knowledge and application of the principles of ortho- 
pedic care in poliomyelitis. This is true not only with 
respect to the surgical means of overcoming or im- 
proving disability but also as regards the prevention of 
deformity. Lewin has postulated that no major deform- 
ity should be permitted to occur. Ruhrah has set forth 
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the idea that “the causes for subsequent deformity de- 
velop early, and prevention should start at once.” The 
recognition and application of these two principles will 
materially reduce the incidence of external rotation of 
the leg—commonly called external torsion of the tibia. 
The author believes that this deformity develops early and 
can be prevented. 


Discussion 


The deformity described herein is more accurately 
termed external-rotation deformity of the leg than ex- 
ternal torsion of the tibia. Clinical examination will 
demonstrate that the entire tibia and fibula are rotated 
outward, and that the tibial tubercle definitely is dis- 
placed laterally in relation to the patella. The rotation 
takes place through the knee joint, around the axis 
of the attachment of the anterior cruciate ligament on 
the superior surface of the tibia. When the support- 
ing muscles around the knee are severely weakened or 
paralyzed, laxity of the tibial collateral ligament results. 
This reduces its action as a checkrein to increased ex- 
ternal rotation. The deformity occurs during the early 
months of the illness, while the patient is still confined 
to bed. The internal rotators of the hip are severely 
weakened or paralyzed, thus allowing the unsupported 
lower extremity to assume the position of external ro- 
tation from the hip downward. When this abnormal 
position is not prevented by whatever mechanical means 
are at hand and strict attention is not paid to continued 
support, this deformity probably will occur. 





Book Reviews 


The 1946 Year Book of Physical Medicine. By 
Richard Kovacs, M.D., Professor of Physical Medicine, 
New York Polyclinic Medical School and Hospital; 
Attending Physical Therapist, Manhattan State, Harlem 
Valley State, Columbus and West Side Hospitals; Visit- 
ing Physical Therapist, New. York City Department of 
Correction Hospitals; Consulting Physical Therapist, 
New York Infirmary for Women and Children, Mary 
Immaculate Hospital, Jamaica, N. Y., St. Charles Hos- 
pital, Port Jefferson, L. 1., Hackensack Hospital, Hacken- 
sack, N. J., and Alexian Brothers Hospital, Elizabeth, 
N. J.; Senior Consultant in Physical Medicine and Med- 
ical Rehabilitation, Veterans’ Administration. Cloth. 
Price, $3.75. Pp. 399, with illustrations. Year Book Pub- 
lishers, Inc., 304 S. Dearborn St., Chicago 4, 1947. 

Kovacs again presents an outstanding collection of 
abstracts on physical medicine in 1946. Part I considers 
physical therapy methods and gives the progress in 
thermotherapy, electrotherapy, light therapy, hydrother- 
apy, spa therapy, mechanotherapy, occupational therapy, 
institutional work, convalescence and _ rehabilitation, 
physical fitness and physical education and industrial 
medicine. 

The clinical use of physical medicine steadily broad- 
ened during the war years. Kovacs shows this in part II 
which considers applied physical therapy. It is shown 
how physical medicine is applied in cardiovascular, 
respiratory and gastrointestinal diseases, arthritis and 
miscellaneous medical conditions, in traumatic, ortho- 
pedic, neurologic, mental, pediatric, gynecologic condi- 
tions, peripheral nerve injuries, brain and spinal cord 
injuries, infantile paralysis, spastic paralysis, syphilis, 
urologic, dermatologic and ophthalmologic conditions. 

This book is recommended to physical therapists to 
give them an excellent outline of the progress in physical 
medicine in 1946. 





276 


Hygiene: A Textbook for College Students on 
Physical and Mental Health From Personal and 
Public Aspects. By Florence L. Meredith, B.Sc., M.D., 
Fellow of the American Medical, American Public 
Health, and American Psychiatric Associations; Pro- 
fessor of Hygiene and Public Health, Tufts College. 
Fourth Edition. Cloth. Price, $4. Pp. 838, with 155 illus- 
strations. The Blakiston Company, 1012 Walnut St., 
Philadelphia 5, 1946. 


In this fourth edition of “Hygiene” to incorporate all 
the new developments of science the book has been en- 
tirely reset. Some chapters have been shortened, others 
have been lengthened and a few new chapters have been 
added. The major subdivisions are: the body in health 
and disease; forces for health: the problem of infection; 
other major health problems; accidents and poisoning; 
the hygiene of everyday life, and reproduction and men- 
tal health. 

The theme of this book is: what health situations exist 
in the life of individuals and peoples, what health ob- 
jectives arise from them, and what action is scientifically 
appropriate on the part of laymen, especially the college 
student. In many chapters the major emphasis is upon 
personal hygiene, because our major health problems 
in this country are peculiarly personal ones, solvable 
only through the increased application of science by 
the individual in his personal life. This is true not only 
of the conditions that are most often fatal, but of those 
that cause the greatest amount of disability and unfit- 
ness. Many of the most important new discoveries are 
such as can be applied only in personal ways. There 
remain vast areas in which community and national 
action can be taken for the health of all, but more 
and more are group activities becoming organized in 
support of and to provide facilities for individual action. 

This textbook shows how every favorable health con- 
dition can be used to the best advantage and how every 
unfavorable one can be improved in so far as science 
and personal and group effort make it possible. This 
book is recommended as a textbook on hygiene for col- 
lege students. 


Jewish Luminaries in Medical History. By Harry 
Friedenwald, M.D., D.H.L. (Hon.), D.Sc. (Hon.), Pro- 
fessor Emeritus of Ophthalmology, University of Mary- 
land, and a Catalogue of Works Bearing on the Subject 
of the Jews and Medicine from the Private Library of 
Harry Friedenwald. Cloth. Price, $3. Pp. 199, with 3 
illustrations. Johns Hopkins Press, Homewood, Balti- 
more 18, 1946. 


It is generally recognized that the greatest contribu- 
tion of the ancient Hebrews to medicine was in the field 
of hygiene. No one has expressed more definite recogni- 
tion of this than the great German historian of medicine, 
Sudhoff: “Two of the greatest hygenic thoughts of man- 
kind owe their origin to Semitism . . . the weekly day 
of rest and the direct prophylaxis of disease.” No one 
ean read Leviticus XV without amazement, for the rules 
to avoid the spread of contagious disease and contamina- 
tion are given in so detailed and definite a manner as to 
leave no doubt as to their purpose and effect. 

The earliest Hebrew medical manuscript extant is a 
work attributed to Asaph Judaeus. Nothing is known 
concerning him; he may have lived as early as the 7th 
century or as late as the 10th. Certain allusions indi- 
cate that he lived in Mesopotamia. The work is definitely 
based on Greek medicine but whether its source was in 
the Greek language or a Syrian translation is not cer- 
tain; the former is more probable. 
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There is no name in Jewish history since the disper. 
sion that is more revered than Maimonides. His endur- 
ing fame as a healer is shown in the following quotation 
from Myerhof in which he describes a curious super- 
stition in the Jewish quarter of Cairo. When King Faud I 
of Egypt was seriously ill in 1935 the local inhabitants 
of the Jewish quarter borrowed some of the ruler’s 
clothes and took them to the prayer room, where they 
kept them for a week. They are convinced that the 
marked improvement in the king’s condition was due to 
the blessing of the great physician Maimonides. It is 
obvious that this custom is a relic of the incubation or 
temple sleep, as in the ancient Temple of Aesculapius, 
faith in Maimonides’ healing powers, seven and a half 
centuries after his death, indicates the eminence which 
he attained in the health art. The above are only some 
of the interesting facts in this book which can be read 
profitably by those interested in medical history. 


The Anatomy of the Nervous System: Its Develop- 
ment and Function. By Stephen Walter Ranson, M.D, 
Ph.D., Late Professor of Neurology and Director of Neu- 
rological Institute, Northwestern University Medical 
School, Chicago. Revised by Sam Lillard Clark, M.D. 
Ph.D., Professor of Anatomy, The Vanderbilt University 
School of Medicine, Nashville. Eighth edition. Cloth. 
Price, $6.50. Pp. 532, with 417 illustrations. W. B. Saun- 
ders Company, West Washington Square, Philadelphia, 
1947. 

This eighth edition shows the order of presentation 
altered, new textual material and illustrations have been 
added and various parts have been rewritten. Emphasis 
is laid on the developmental and functional significance 
of structure. The student is led to think of the nervous 
system in its relation to the rest of the living organism. 
Structural details, which when considered by themselves 
are dull and tiresome, become interesting when their 
functional significance is made obvious. This method of 
presentation makes more easy the correlation of the 
various neurologic courses in the medical curriculum. 

For physiologic and clinical neurology a knowledge 
of conduction pathways and functional localization is 
essential, and this information can best be acquired in 
connection with the course in anatomic neurology. An 
outline for a laboratory course in neuroanatomy is 
included. 

This book can be recommended to physical therapists 
as. a reference book in the anatomy of the nervous 
system. 


Physical Medicine in General Practice. Edited by 
Arthur L. Watkins, M.D., Associate in Medicine, Harvard 
Medical School, Chief of Physical Medicine, Massachu- 
setts General Hospital, Boston, Mass.; Consultant in 
Physical Medicine and Medical Rehabilitation, Region 
No. 1, Veterans’ Administration. Cloth. Price, $5. Pp. 
341. J. B. Lippincott Company, East Washington Square, 
Philadelphia 5, 1946. 


Under the able guidance of the editor, Doctor Watkins, 
fourteen contributors have been assembled, all of whom 
are outstanding in the field. Each of these contributors 
discusses with authority physical medicine in his field. 
The subjects discussed cover the fields of medicine, sur- 
gery and the specialties in which physical medicine has 
proved of value. 

Doctor Piersol, in his foreword, states that it would 
be difficult to find a more useful collection of well written 
essays on the various clinical aspects of physical medi- 
cine. Therefore, this book should be read by every phys- 
ical therapist interested in these clinical aspects of 
physical medicine. 
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The Nature and Conditions of Learning. By Howard 
L. Kingsley, Professor of Educational Psychology, Boston 
University, Boston. Cloth. Price, $6. Pp. 579, with 30 
illustrations. Prentice-Hall, Inc., 70 Fifth Avenue, New 
York 11, 1946. 


Learning is a fundamental process of life. It is an 


active process through which the activities of the indi- 


vidual are altered in various ways. Changes in the ten- 
dencies and predispositions that control these activities 
are considered the immediate results of learning. This 
conception provides a unifying principle around which 
the products of research on learning are organized. 

The treatment of the subject rests on the conviction 
that learning is the core of educational psychology, that 
laboratory research provides the most reliable data con- 
cerning the fundamental nature and conditions of learn- 
ing, and that the educational psychology of learning 
must be based solidly on the fruits of the laboratory. 
This volume shows, moreover, that for educational psy- 
chology laboratory findings must be supplemented by 
classroom studies on learning and also by interpretation 
that seeks to point out the meaning of the experimental 
evidence for educational practices. 

In this study an effort has been made to secure a 
balance of experimental evidence, illustration, interpreta- 
tion, summary and application. Illustrations are provided 
from everyday life and from the classroom to promote 
the comprehension of principles and to help bridge the 
gap between the research laboratory and classroom. 
Experimental evidence has been incorporated where it is 
important to the topic regardless of the experimenter’s 
interpretative point of view. Discussions of neurological 
theories of learning are not included. This book can be 
read with profit by those physical therapists who are 
in the teaching field. 


Medicine in the Changing Order. Report of the New 
York Academy of Medicine, Committee on Medicine and 
the Changing Order. Cloth. Price, $2. Pp. 240. The Com- 
monwealth Fund, 41 East 57th St., New York 22, 1947. 


In December 1942 the Council of the New York Acad- 
emy of Medicine authorized the appointment of a group 
to study the very complex problems which adequate 
medical care presents. This group studied how medical 
service can be bettered and how the economic and social 
changes now taking place affect it. This report draws 
together the findings of the Committee’s study and its 
thoughtful conclusions as to what may best be done to 
remedy the present inadequacies. 

The Committee recognizes the futility of viewing med- 
ical care as an isolated phenomenon. It must be viewed 
as a part of the whole pattern of present-day living. 
Likewise each segment of medical service is related to 
every other and these relationships must be made plain 
if we are to see the complete picture. Not one problem 
but a multiplicity of problems exist, and each varies with 
geographical, social, economic and educational circum- 
stances. No single line of action can serve as the solu- 
tion and no panacea is offered, but a great many far- 
reaching recommendations have been made which com- 
mand the attention of every thinking person interested 
in the health of the nature and the future of American 
medicine. 


Lectures on Preventive Medicine. By Harvey Sutton, 
O.B.E., M.D., D.P.H., Professor of Preventive Medicine, 
Director of School of Public Health and Tropical Medi- 
cine, University of Sydney, Sydney. Cloth. Price, 27s. 6d. 
Pp. 658, with illustrations. Consolidated Press, Ltd., 
Sydney, Australia, 1944. 


The course of Public Health and Preventive Medicine 
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at the University of Sydney in peace-time consists of 
fifty lectures to fifth year medical students. Three ex- 
cursions—quarantine station, school and town planning, 
mothercraft school—together with personal vaccination, 
give a limited contact with practical problems. This 
book provides essential studies for students. It should 
awaken in the Australian medical profession a greater 
appreciation of the health needs of the people of 
Australia. 


Therapeutic Exercise. By F. H. Ewerhardt, M.D., As- 
sistant Professor of Physical Medicine, Washington Uni- 
versity School of Medicine and Barnes Hospital, St. 
Louis, Missouri, and Gertrude F. Riddle, B.S., R.N., 
R.P.T., Instructor, School of Physical Medicine, St. Louis 
University School of Nursing, St. Louis, Missouri. Cloth. 
Price, $2.50. Pp. 152. Lea & Febiger, Washington Square, 
Philadelphia 6, 1947. 

The art of applying therapeutic exercise is closely 
related to kinesiology, which is the science of bodily 
movements. Considerable space is devoted to the classifi- 
cation and general characteristics of muscular action. 
Only enough anatomy is included to satisfy the immedi- 
ate requirements, and students are expected to refer to 
the more comprehensive texts in anatomy for references 
whenever the need arises. 

This text will provide students in physical education, 
occupational therapy and physical therapy with a con- 
cise manual of therapeutic exercise and it does not con- 
tain too much irrelevant material. 


Psychotherapy in General Medicine: Report of an 
Experimental Postgraduate Course. By Geddes 
Smith. Paper. Price, 25 cents, free to medical schools, 
medical societies and public agencies. Pp. 38. Common- 


wealth Fund, 41 E. 57th St.. New York 22, 1946. 


This pamphlet is a description of a course of psycho- 
therapy in general medicine given at the University of 
Minnesota in April 1946, for a group of twenty-five 
physicians representing the practice of medicine under 
varying conditions in communities of assorted size, 
chiefly in Minnesota. It discusses the faculty, the plan 
of the course, the mode of teaching and finally what 
the students thought they gained. It is a powerful testi- 
mony of what can be accomplished in the matter of 
indoctrinating physicians with good psychiatric sense 
when sufficient effort is made. The participants are to 
be highly complimented upon the first venture of what 
should become a common practice in teaching centers. 


Tuberculosis As It Comes and Goes. By Edward V. 
Hayes, M.D., F.A.C.P., Associate Professor of Tubercu- 
losis, College of Medical Evangelists, Los Angeles; Mem- 
ber of the Attending Staff, Los Angeles General Hospi- 
tal, Division of Tuberculosis; Director of Tuberculosis, 
Imperial County, California; Medical Director and 
Physician in charge of the Maryknoll Sisters Sanitorium, 
the Keane Sanatorium and the Lair Sanatorium, Mon- 
rovia, California, with chapters by Lawrence de Rycke, 
Ph.D. Second edition. Cloth. Price, $3.75. Pp. 220, with 
43 illustrations. Charles C. Thomas, Springfield, Illinois, 
1947. 

This is a book written by a physician to advise pa- 
tients what they should know about tuberculosis. It 
makes patients understand the importance of their com- 
plete cooperation in following the different phases of 
their cure. It tells the patient in plain nontechnical 
words the cause and nature of tuberculosis and a correct 
idea of its treatment. It is well illustrated by ninety-two 
accurate, simple sketches of actual x-ray films showing 
typical forms of the disease as well as some phases of 
its treatment. 





Meet Our Contributors 


Bennett, Robert L., Georgia Warm Springs Founda- 
tion, Warm Springs, Ga. Doctor Bennett received his 
M.D. Degree from the University of Pittsburgh in 1932. 
At present he is Director of Physical Medicine, Georgia 
Warm Springs Foundation, and Director of Physical 
Medictme, Emory University, Emory, Ga. He is also 
Consultant in Physical Medicine for the Veterans Ad- 
ministration and for the U. S. Army. Member: American 
Medical Association. 


Brown, Mary Eleanor, 50 West 8th St., New York 11, 
N. Y. Miss Brown received her B.A. Degree from 
Barnard College, Columbia University, in 1931, and her 
M.A. Degree in Physical Education, School of Education, 
New York University in 1941, and her certificate of 
physical therapy from School of Education, New York 
University, 1945. She was employed from 1941 to 1946 
at the Institute for Crippled and Disabled, New York 
City, and recently organized a functional activity program 
at the State Reconstruction Home, West Haverstraw, 
New York. She has just recently accepted a position as 
physical therapy consultant in the Cerebral Palsy Division 
of the National Society for Crippled Children and Adults, 
Inc., Chicago, Ill. Member: American Physiotherapy 
Association. 


Lowman, Charles Le Roy. (See page 156, Pxysio- 
THERAPY Review, 27:3:206, May-June 1947.) 


Seidenfeld, Morton A., 120 Broadway, New York 5, 
N. Y. Doctor Seidenfeld received his B.Sc. from the 
University of Washington in 1927; his M.S. from the 
University of Pennsylvania in 1933 and his Ph.D. Degree 
from the University of Pennsylvania in 1937. At present 
he is Director of Psychological Services, National Foun- 
dation for Infantile Paralysis, New York City. Member: 
Fellow, American Psychological Association, New York 
Academy of Science, American Association for Advance- 
ment of Science. 


Merrill, Janet B., Children’s Hospital, Boston, Mass. 
Miss Merrill studied at Sargent School of Physical Educa- 
tion, New York University School of Education and 
Boston University, and had her physical therapy training 
in Dr. Robert W. Lovett’s orthopedic gymnasium. She 
formerly was employed by the Vermont State Clinics for 
Aftercare of Infantile Paralysis; U. S. Army Medical 
Department (Head Aide, Physiotherapy, First World 
War); Technical Director, Physical Therapy Courses, 


Courses for Graduates, Harvard Medical School; Tech- 
nical Director, Harvard Infantile Paralysis Commission, 
At present she is Technical Director of Physical Therapy, 
Children’s Hospital and Massachusetts Infantile Paralysis 
Clinics of Children’s Hospital, Boston, Mass. Member: 
American Physiotherapy Association; American Registry 
of Physical Therapy Technicians. 


Ward, Robert, Bellevue Hospital, New York, N. Y. 
Doctor Ward received his M.D. Degree from Yale Med- 
ical School in 1933. At present he is Associate Professor 
of Pediatrics, New York University College of Medicine, 
New York City. Member: Society for Pediatric Research, 
American Pediatric Society; American Society for Clin- 
ical Investigation. 


Wright, Jessie, 142 Bellefield Ave., Pittsburgh, Pa. 
Doctor Wright became interested in poliomyelitis in 
1920-22 when studying at the D. T. Watson School, and 
found further stimulation as a physical therapist during 
postgraduate courses taken at Harvard under the guid- 
ance of Doctors Sever and Legg, and Janet B. Merrill in 
1922, and Dr. Frank B. Granger in 1924. 


Doctor Wright received her B.S. and M.D. Degrees at 
the University of Pittsburgh. She has been employed as 
medical director at the D. T. Watson School of Physical 
Therapy; orthopedist with special interest in physical 
medicine at the D. T. Watson Home for Crippled Chil- 
dren; a charter member of the American Society of Phys- 
ical Medicine; instructor in orthopedic surgery at the 
University of Pittsburgh School of Medicine; a member 
of the Board of Directors, Allegheny County Society for 
Crippled Children and Adults; a member of the Medical 
Advisory Committee, Allegheny County Chapter of Na- 
tional Foundation for Infantile Paralysis; consultant on 
acute poliomyelitis, Pittsburgh Department of Health and 
Municipal Hospital. 

Doctor Wright enjoys badminton and baseball. She 
plays the piano and draws. During an informal course in 
medical illustrating the instructor, Ella Mae Shackel- 
ford, a pupil of Max Broedel, became resigned to having 
Doctor Wright draw backs and feet as they should be 
instead of how they appeared in the living models. 

Doctor Wright is a member of the American Medical 
Association and the American Physiotherapy Association. 
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Chapter Directory 


Arizona Chapter 
President, Mrs. Augusta Wickliffe, 1711 E. 16th 
St., Phoenix, Ariz. 
Secretary, A. Muriel Wilson, Good Samaritan 
Hosp., Phoenix, Ariz. 


Arkansas Chapter 


President, Mary L. BenDure, Army-Navy General 
Hospital, Hot Springs, Ark. 

Secretary, Anna J. Janett, Army-Navy General 
Hospital, Hot Springs, Ark. 


Carolina Chapter 
President, Emily Cate, 1622 Heyward St., Co- 
lumbia, S. C. 
Secretary, Nancy Sehmann, Box 3508, Duke 
Hospital, Durham, N. C. 


Central New York Chapter 
President, (Miss) Ardis McCarty, The Hedges, 
Auburn, N. Y. 
Secretary, Elvira Hoffmire, 716 S. Crouse Ave., 
Syracuse, N. Y. 


Colorado Chapter 
President, Mrs. Angela Keifer, Veterans Hosp., 
Fort Logan, Colo. 
Secretary, Adeline Doing, Colorado General Hosp., 
Denver, Colo. 


Connecticut Chapter 
President, Edith L. Nyman, 780 Harvard Ave., 
New Haven, Conn. 
Secretary, Sarah C. Johnson, Norton Rd., Ken- 
sington, Conn. 


District of Columbia Chapter 
President, Laura W. Field, 900-19th St. N.W., 
Washington 6, D. C. 
Secretary, Vida Jo Niebuhr, 9011 Mohawk Lane, 
Bethesda 14, Md. 


Eastern New York Chapter 
President, Catherine Graham, Albany Hospital, 
New Scotland Ave., Albany, N. Y. 
Secretary, Viola Buchmiller, 124 Rosa Road, 
Schenectady 8, N. Y. 


Florida Chapter 
President, Mrs. Ada G. Winstanley, U. S. Vets. 
Facility, Bay Pines, Fla. 
Secretary, Mrs. Blanche A. Vandiviere, P. T. 
Dept., Vets. Hosp., Bay Pines, Fla. 


Georgia Chapter 
President, Betty Schlosser, Warm Springs Foun- 
dation, Warm Springs, Ga. 
Secretary, Betty Brown, Warm Springs Founda- 
tion, Warm Springs, Ga.. 


Illinois Chapter 
President, Mrs. Dorothy Stults, 2201 Payne Ave., 
Evanston, IIl. 
Secretary, Eunice Wallis, 677 N. Michigan Ave., 
Chicago 11, IIL. 


Indiana Chapter 
President, Mrs. Frances Eckstam, Riley Hosp., 
Indianapolis, Ind. 
Secretary, Patience Dryden, 618 N. Bradley, Indi- 
anapolis, Ind. 


Iowa Chapter 
President, Mrs. Olive Farr, 223 S. Johnson St., 
Iowa City, Iowa. 
Secretary, Charlotte Vasey, 210 E. Davenport St., 
Iowa City, Iowa. 


Kansas Chapter 
President, Lilyan G. Warner, Watkins Hosp., 
Univ. of Kansas, Lawrence, Kans. 
Secretary, Marie A. McCrory, Winter General 
Hosp., Topeka, Kans. 


Kentucky Chapter 
President, John Untereker, 4306 Southern Park- 
way, Louisville, Ky. 


Secretary, Nancy C. Roth, 3011 Lexington Road, 
Louisville 6, Ky. 


Louisiana Chapter 
President, Mrs. Marion B. Stewart, 5421 St. 
Charles Ave., New Orleans, La. 
ene, Margie Boyd, 514 Park Blvd., Algiers, 


Maine Chapter 
President, Mrs. Ruth A. O’Brien, 2 Charles Road, 
Cape Elizabeth, Me. 
Secretary, Katherine Andrews, 27 Sheffield St., 
Portland, Me. 


Maryland Chapter 
President, Mrs. Mildred Selenkow, 5729 Clover 
Rd., Baltimore 15, Md. 
Secretary, Mrs. Lucille Hardin, 3706 N. Charles 
St., Baltimore 18, Md. 


Massachusetts Physiotherapy Association, Inc. 

President, Doris Volland, 319 Longwood Ave., 
Boston, Mass. 

Secretary, Cynthia Kellem, 21 Oldfields St., 
Roxbury, Mass. 


Michigan Chapter 
President, Florence Jamieson, 5447 Woodward, 
Detroit 2, Mich. 
Secretary, Aileen Hewstone, 2104 Montclair, De- 
troit 14, Mich. 


Minnesota Chapter 
President, Mrs. Grace Smith, 1988 Ashland Ave., 
St. Paul 5, Minn. 
Secretary, Nora Hoel, 10143lst Ave., N., Minne- 
apolis, Minn. 


Missouri Chapter 
President, Beatrice Schulz, Dept. Phys. Med., 
Barnes Hospital, St. Louis 10, Mo. 
Secretary, Mrs. Josephine Sams, 4105 E. Linwood 
Blvd., Kansas City, Mo. 
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New Jersey Chapter 
President, Mrs. Frances Gill, Beth Israel Hospital, 
Newark, N. J. 
Secretary, Mrs. Alice Pelusio, 269 Carroll St., 
Paterson, N. J. 


New York Chapter, Inc. 


President, A. Garman Dingwall, 191 Claremont 
Ave., New York, N. Y. 

Secretary, (Miss) Floy Pinkerton, Room 426, 630 
W. 168th St., New York 32, N. Y. 


Northern California Chapter 


President, Mrs. Margery Wagner, Univ. of Calif. 
Hosp., San Francisco, Calif. 

Secretary, Janet Osborn, 2031 Dwight Way, 
Berkeley, Calif. 


Ohio Chapter 
President, Eleanor Stout, 731 Patterson Rd., 
Dayton, O. 
Secretary, Gertrude Lang, 8615 Euclid Ave., 
Cleveland, O. 


District Chairmen: 

Central District: Elizabeth Smythe, Open Air 
School, W. Hudson at Neil Ave., Columbus, O. 

Northern District: Mrs. Daisy Houpt, 1715 Cres- 
ton Ave., Cleveland 9, Ohio. 

Southwestern District: Teresa Saik, 707 Race St., 
Cincinnati, O. 


Oklahoma Chapter 
President, Gail Pierce, 2401 First Nat. Bldg., 
Oklahoma City, Okla. 


Secretary, Sister M. Rosamunda Certa, St. John’s 
Hosp., Tulsa 4, Okla. 


Oregon Chapter 
President, Hazel Hardy, 574 N. Lombard St., Port- 
land, Ore. 


Secretary, Doris Robie, 3507 S. W. llth St., 
Portland, Ore. 


Pennsylvania Physiotherapy Association, Inc. 


President, Samuel Henshaw, 108 Albermarle Ave., 
Lansdowne, Pa. 


Secretary, Betty Ann Buecker, Wynnewood Apts. 
8-C, Wynnewood, Pa. 


Rhode Island Chapter 


President, Isabelle O’Hern, 53 Sumter St., Prov- 
idence 5, R. I 


Secretary, Matilda F. Holanetz, 34 Atlantic Blvd., 
Centerdale 11, R. L. 


Santa Barbara Chapter 
President, Ella Frances Johnson, Cottage Hos- 
pital, Santa Barbara, Calif. 


Secretary, Mrs. Sylvia Morby, 1759 Grand Ave., 
Santa Barbara, Calif. 


Southern California Chapter 
President, Mrs. Julia Landers, 2214 Talmadge 
St., Los Angeles 27, Calif. 
Secretary, J. Elizabeth Anderson, 1543 Rosalia 
Road, Los Angeles 27, Calif. 


Southern Minnesota 
President, Ruth Ryan, 313% 14th Ave. S. W., 
Rochester, Minn. 
Secretary, Ada Moorer, 603—5th Ave. S. W., 
Rochester, Minn. 


Tennessee Chapter 
President, Ellen R. Hilbert, 2400 White Ave., 
Nashville, Tenn. 
Secretary, Mrs. Maude W. Baum, U. S. Veterans 
Adm. Hosp., Nashville 5, Tenn. 


Territory of Hawaii Chapter 
President, Louise Bailey, Board of Health, Hono- 


_ lulu, T. H. 


Secretary, Paula Sorg, Board of Health, Honolulu, 
T. H. 


Texas Chapter 
President, Mrs. Eve Prettyman, Scottish Rite Hos- 
pital, Dallas, Tex. 
Secretary, Irene Mae Lang, 1017 Medical Arts 
Bldg., Fort Worth, Tex. 


Utah Chapter 
President, Marjorie Gottfredsen, 630 10th Ave., 
Salt Lake City, Utah. 
a Ruth Madsen, 3163 Porter Ave., Ogden, 
tah. 


Virginia Chapter 
President, Edith Vail, Baruch Center of Phys. 
Med., Medical College of Va. Hospital, Rich- 
mond, Va. 
Secretary, Mrs. Gladys Wheeldon, 318 W. Frank- 
lin St., Richmond, Va. 


Washington Chapter 
President, Helen C. Anderson, 1221 Taylor Ave., 
Seattle, Wash. 
Secretary, Miriam B. Killam, Swedish Hospital, 
Seattle 4, Wash. 


Western Michigan Chapter 
(Inactive at present.) 


Western New York Chapter 
President, Catherine Baldwin, 422 Marilla St., 
Buffalo, N. Y. 
Secretary, Mrs. Grace C. Smith, 556 Auburn Ave., 
Buffalo 13, N. Y. 


Western Pennsylvania 
President, Lucile Cochrane, D. T. Watson Home, 
Leetsdale, Pa. 
Secretary, Mary E. Kolb, 622 Harbaugh St., Se- 
wickley, Pa. 


Wisconsin Chapter 
President, Emma Zitzer, 207 N. Brooks St., Madi- 
son 5, Wisc. 
Secretary, Margaret Kohli, 136 N. Orchard St., 
Madison 5, Wisc. 
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